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INTRODUCTION. 



This volume is the first of four which are to deal with all the 
nafive forest trees of North America north of the Mexican boundary. 
It contains an account of the tree species known to inhabit the Pacific 
region, 150 in all. Part II will be devoted to the Rocky Mountain 
trees, Part III to the trees of the southern States, and Part IV to the 
trees of the northern States. 

The region covered by Part I includes Alaska, British Columbia, 
Washington, Oregon, and California (see ma,ps, frontispiece). Many 
trees described occur wholly within this region, but none are repre- 
sented throughout it. A few are found on its southern border and 
range into Mexico, while three or four trees stretch from within the 
Pacific region to the Atlantic. 

DEFINFTION OF A TREE. 

The definition of a tree followed by the author includes woody 
plants having one well-defined stem and a more or less definitely 
formed crown (but not excluding unbranched cactuses, yuccas, and 
palms), and attaining somewhere in their natural or planted range 
a height of at least- 8 feet and a diameter of not less than 2 inches. 
It has been difficult to apply this definition in all cases, for there is 
no sharp line between some shrub-like trees and some tree-like 
shrubs. However, though wholly arbitrary, it has been serviceable. 
A considerable number of species included are, over much of their 
range, little more than chaparral shrubs, becoming tree-like only 
in exceptionally favorable places. Recent discoveries in this region 
have made it necessary to class as trees several species previously 
regarded as shrubs. Some species are shrubs within this territory, 
but are trees outside of it. There still remain for further careful 

. consideration several 'species of Arctostaphylos, Ceanothus, and 

I Styrax, which may prove to be trees. 

* DKSCBIPnONS AND ILLUSTRATIONS OF SPECIES. 

Since this work was prepared solely for the layman, the use of 
f technical terms has been avoided. In describing species the writer 
bis endeavored to define essential and simple characters in plain 
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terms. It is believed that the chief distinguishing characters of trees 
may be readily observed by laymen if clearly pointed out in ordinary 
language. The color of wood given refers to heartwood ; sapwood is 
described only when it is materially different from the usual whitish 
color of such wood. 

The illustrations are relied upon chiefly to define the important dis- 
tinctive characters. Additional characters, difficult or impossible to 
show in drawings, such as the roughness, very minute hairiness, etc, 
of foliage or other parts, are briefly described. No attempt has been 
made to translate exactly the technical terms used by botanists to 
describe, for example, the different types of hair, wool, and other 
appendages which often mark the leaves and twigs of trees. Little 
attention has been given to defining or illustrating such transient 
characters as flowers and young or immature foliage. Mature foli- 
age, fruits, bark, form of trunk and crown, and some other features, 
always present, or at least persisting longer than the flowers, are these 
most readily observed, and for this reason have been singled out and 
emphasized. Some trees are very easily identified by the special 
shape of their leaves, the color and character of their bark, or the 
form of their crown, whereas the recognition of others requires all 
available evidence. It must be borne in mind also that some trees, 
especially conifers, have very dissimilar leaves, buds, and bark on 
different parts of the crown and trunk. 

A long experience has taught the author that it is difficult for lay 
students of trees to appreciate the variation in shape and size possi- 
ble in the leaves and fruits, and in the bark characters of a single 
species. It is hard for them to understand that such minor differences 
in the size and form of leaves and fruits as may characterize different 
individuals of the same species are really within the limits of one 
recognized species. They look for absolute uniformity in the char- 
acters of species presented in different individuals, when it really is 
not to be found. The student will, therefore, often find it exceedingly 
difficult to identify some forms of a species. Representative leaves, 
fruits, and other characters have been illustrated and described ac- 
cording to the best judgment of the author, who has tried to give the 
best of the knowledge he applies in making an identification. The 
student may find tree forms slightly or considerably different in 
details from those illustrated and described here, and will be in 
doubt. He will be able to settle doubtful points only by much care- 
ful field study and the observation of all that can be found distinctive 
in trees. In order to know even a few trees well, a multitude of de- 
tails must be learned and remembered, especially if the species are 
closely related. Much of the dendrologist's knowledge of trees is 
gained through long study by a partly unconscious absorption of 
small, indescribable, but really appreciable, details. 
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To meet as many as possible of these difficulties, common and strik- 
ing differences in the leaf and fruit forms of a number of trees have 
been specially pointed out in illustrations or descriptions. 

VALUE or rULL-SIZED ILLUSTRATIONS. 

Nearly all figures show leaves, etc., of natural size. In the writer's 
experience, nothing is' more helpful, particularly to untrained stu- 
dents, than illustrations practically the exact size of specimens they 
will find in the field. In reduced illustrations of the leaves, fruits, 
and seeds of some trees distinctive characters are lost, so that even 
specialists find them useless. Reduced figures are used only when the 
natural sizes of the object are too large for the pages of this book. It 
is believed, however, that in these cases distinctive characters have 
not been lost. 

OMISSION or ARTIFICIAL KEYS FOR IDENTIFICATION. 

Keys leading up to the identification of families, genera, and species 
are omitted, chiefly to prevent further delay in publication. They 
appear to be little used, if at all, by lay students, who prefer to 
identify trees by elimination, i. e., by comparing the specimen with 
the illustrations until a " picture " is found that " fits." This method 
is wholly unscientific, but is nevertheless the one which busy, 
untrained lovers of trees are most likely to follow. 

TECHNICAL NAMES OF TREES. 

The technical nomenclature does not correspond wholly with that 
of any one author. Tree names adopted here are based upon the 
generally accepted law of priority, which demands that the earliest 
tenable name be retained. The period in which this law is here held 
to be operative is from 1753, when the general application of binom- 
inal names of plants began. This is in accordance with the usage of 
most dendrologists. 

Many changes of technical names have been necessary since the 
publication of the author's " Nomenclature of North American Trees " 
and " Check List of the Forest Trees of the United States," upon 
which the nomenclature is based. It is regrettable, but inevitable, 
that authors should differ in judgment regarding the retention of 
certain tree names, even if they do accept as a working principle 
priority of publication for every name used. The intricacies of 
niHnendatural law are too great to be discussed here, but for the sake 
of illustrating one of the many points of disagreement among den- 
drologists, the two names Sequoia wellh\gtonia and Sequoia washing- 
tcnumOy now retained for the bigtree of the California Sierras, are 
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cited. Each name is held by its advocates to be correctly founded. 
In this case the difference of opinion does not involve priority, but the 
question of whether or not the earliest name {S. washingtoniana) was 
properly established by publication. The author of Taxodium wash- 
ingtonianum^ on which Sequoia washingtoniana is based, described it 
in untechnical language in a San Francisco newspaper, and not, as 
his opponents maintain he should have done, in technical terms and 
in a recognized plant journal. The point, in the case of publication 
in a newspaper, that the announcement of a new species is not made 
to technical readers but to the general public does not, in the writer's 
judgment, affect the principle of publicity. In deciding questions of 
this kind the writer has felt that if a tree has been named and 
definitely enough described or figured in public print to enable a 
reader to recognize the tree designated, the author's name of the tree 
is justly entitled to recognition, whether or not the description was 
technical or was printed in some appropriate journal of standing. 
This opinion does not, of course, question the entire propriety and 
desirability of describing new species in technical language and an- 
nouncing them either in botanical journals or at least in those devoted 
to biological subjects. 

CX)MMON NAMES OP TREES. 

The selection of» common names given here is bas^ upon the 
widest usage over most of the trees' ranges. The ideal common 
name is one exclusively used for a tree throughout its range. Such 
names are rare, but every effort should nevertheless be made to estab- 
lish them. The stability of scientific names (which are never know- 
ingly duplicated), though yet imjjerfect, is what gives them their 
chief advantage over common names. 

Unfortunately common names of trees are not always appropriate 
or well chosen. They do not, as they should, refer to some striking 
characteristic of the tree or of its habitat. Inappropriate names, 
however, when once established, can not well be discarded, since usage, 
as in language, is really a law, and since if not duplicated for other 
trees they may serve as well as more appropriate ones the practical 
purpose of names — convenient handles. The deliberate and senseless 
application of the same name to two or more species is, however, 
something to be avoided and discouraged. It is both unnecessary 
and perplexing to have several very different pines called " white 
pine." Still more pernicious is the delil)erate use of the same name 
for two or more trees belonging to entirely distinct genera ; for ex- 
ample, " larch " applied to fir or balsam (a sp>ecies of Abies) , " pine " 
applied to spruce (a species of Picea) is inexcusable and misleading. 
This misuse of names is most to be deplored when it is intended, as it 
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has been in some cases, to overcome prejudices against a certain 
timber and, in effect, to deceive consumers. In this way " white 
pine," a wood of good reputation, is used for a wood of less excellent 
quality derived from pines in Arizona, although true timber white 
pine does not grow there; so also " satin walnut," an invented pame, 
has been commonly used for plain sweet or red gum. Many other 
examples might be cited. 

The locally accepted names of a few trees have been replaced or 
modified, for the purpose of avoiding duplication. Thus " red 
cedar" of the northwest {Thuja plicata) is made into " western red 
cedar " in order to avoid confliction with the eastern red cedar {Juni- 
peru^ virginiana)^ which became well known long before the western 
tree was discovered. Another suggestion made in cases where it 
seemed proper is that of perpetuating the use of such patronymic 
common names as Engelmann spruce {Picea engelmanni) ^ Brewer 
oak {Quercus hreweri)^ etc., particularly for trees which have re- 
ceived no common distinctive names because they are still little 
known. It is exceedingly helpful to use such names for trees which 
do not readily suggest good common names. Salix nuttallii is a 
good example. Lay observers would see in this tree just a " variety 
of willow," and " Nuttall willow " is a convenient common name. 
Often the use of such names will emphasize what the original 
describer of the tree sought to perpetuate by naming it in honor of 
some worthy or distinguished person. 

SIZES OF TREES. 

For the most part, the heights and diameters given for trees are 
intended to be those ordinarily found. Extreme sizes, when given, are 
purposely guarded by some modifying statement, to show that they 
are exceptional. Lumber operations are rapidly changing the forests 
of nearly every region. The largest trees of certain species once 
common are now rare or even wanting. 

There appears to be a popular tendency to overestimate and to 
overstate the size of trees, particularly of large trees. The California 
Sierra bigtree {Sequoia icashingtouhnm) is often spoken of as 
being 400 or more feet high and 30 or more feet in diameter. Ac- 
cording to the writer's experience it would be extremely difficult to 
find one of these trees now standing which is over 300 feet high or 
over 27 feet in diameter. Most of the large ones are under 275 feet 
in height and undc^ 18 feet in diameter (6 feet above the swelled 
bases). 

RANGE OF TREES. 

In giving the range of trees, departure has been made from the 
usual practioe of describing only the general region of occurreivce. 
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This is briefly recorded for the benefit of those who desire just this 
information. But for the benefit of very many more it has seemed 
proper to include also a brief detailed description of the local range, 
vertical and horizontal, by States, Territory, and other geographical 
subdivisions in the region occupied by the species or subspecies. The 
fullest information possible has been given for commercial trees. 

A very much more definite knowledge is greatly and generally 
needed of the local distribution of our trees. Extreme extensions or 
outlying stations for each tree require to be recorded. No observers 
have done more along this line than authors of State and county 
floras, by whom actual limits of range have been carefully worked 
out for the trees and other plants of their special localities. There 
are too few of these painstaking workers, and their work can not be 
too highly praised. The writer wishes to emphasize the fact also that 
the numerous unpublished silvical, National Forest boundary, and 
other field reports by members of the Forest Service, as well as 
special field reports by members of the U. S. Geological Survey and 
ihe Biological Survey, have proved rich sources of new information 
on the local and general range of Pacific trees. Through these sources 
the distribution of some trees has been extended hundreds of miles 
beyond previously recorded limits. Finally, it is hoped that by giv- 
ing, in detail, what is now known the many observers and lovers of 
trees who are scattered throughout this region will be stimulated to 
make further contributions. Much is yet to be learned of where the 
trees of this region grow. 

OCCURRENCE OF TREES. 

Closely connected with a study of the areal and altitudinal range 
of trees is the equally important determination of where, in their 
respective ranges, this or that species lives — ^by necessity or by virtue 
of special fitness. Like animals, trees have what may be termed a 
more or less definite habitat, defined by such physical conditions as , 
soil, moisture, topography, and, to a greater or less extent, tempera- 
ture. The likes and dislikes, as it were, of one species are, of course, 
shared by a number of others, so that several species may have their 
habitat in wet, in moist, or in dry situations; while different indi- 
viduals of the same species may accommodate themselves to all of 
these situations. 

It would lead too far, for present purposes, to discuss, even briefly, 
the factors upon which the adaptation of trees tcrenvironment appear 
to depend. The effects of mutual likes and dislikes upon species 
are to be seen in the occurrence of certain trees in pure stands only 
and the occurrence of othei's with different kinds of trees or with 
different species of the same kind. 
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The occurrence of trees is also influenced by their tolerance — that 
is, their ability to exist, for a part or the whole of their lives, in dense 
shade or their requirement of various degrees of shade or of full light. 
To what extent, however, tolerance — inherent or acquired — ^may be 
accounted for by the amount of soil moisture a given species requires 
can not be stated now. Finally, the characteristic habits and methods 
of reproduction, by seed or by sprouts, most important factors in the 
life history of a tree, have much to do with the occurrence of a species. 

It may be said here, in passing, that dendrology, the botany of 
trees, properly includes a study of the distinguishing characteristics 
of tree species for the purpose of identification and, naturally, of the 
afiinities which determine their classification into orders and other 
natural groups. The characteristics of a tree include the definition 
of both external and internal form characters — the morphology of its 
trunk, root, branches, twigs, buds, leaves, flowers, fruit, seed — as well 
as of the anatomical structure of the tissues, including characteristic 
secretions — gums, resins, etc. — of which these parts are composed. 
A study of the physiological processes which characterize the life of 
the tree organism are a part, too, of dendrology. It deals also with 
the natural range — ^horizontal and vertical and its peculiar climatic 
conditions, as well as with the habitat or occurrence — including the 
character of site and soil the tree chooses either in pure or mixed 
growths. What the forester has long called silvics, a study of the 
habits and life history of trees in the forest, therefore falls naturally 
under dendrology. Silvics, as the basis for all practical silvicultural 
operations, deals with the factors which influence the life and growth 
of trees in their natural or adopted habitat. In recent years the new 
science of ecology, a study of plant associations, has included, in so 
far as the life habits of trees are concerned, a part of dendrology as 
one of its natural subdivisions. It appears logical, however, to con- 
sider dendrology as still including the study of tree associations. 
This leaves forest ecology in its proper place as a department of 
general ecology, and at the same time preserves the identity of an 
essential part of dendrologj-, a distinct division of general botany. 
However this may be, the serious student of tree life — dendrology — 
can make no mistake in taking the broadest view of the field and in 
striving to familiarize himself with all that pertains to trees, from 
a study of their distinguishing characteristics to their modes of life 
and associations. 
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GYMNOSPERMiE. 

The Gjinnofiperms are technically distinguished from other seed-bearlog trees 
by having their ovules home nake<l or without the usual covering provided in 
oth€j)r trees. They have resinous wood formed In concentric rings, which** lure 
laid on each year, one outside of the preceding one, and Just beneath the bark..* 
As with other classes of our trees which grow in this manner, the age can be . 
accurately told by counting the rings shown on a cross-section of the stem at* 
the ground Just above where the root is given off. Some of these trees bear 
male and female flowers sepanttely on different branches of the same tree, 
and some bear male flowers on one tree and female flowers on a different tree. 
The male flowers produce pollen (resembling yellowish iwwder) in large quanti- 
ties and the wind conveys it to the female or fruit ("seed") bearing flowers 
for the purpose of fertilization. It is light and easily blown by, wind for «50 
or more yards. According to the character of their fruits, Gymnosperms are 
divided into two families, Coniferce (cone-bearers), and Taxacese (yew-like). 

FamUy CONIFEBJE. 

This family Includes the pines (Pinus), spruces (Picea), larches or true 
tamaracks (LoHjr), hemlocks (Tsuga), false or bastard hemloc'ks (Pseudo- 
tsuga), firs or ''Imlsam trees" (Abies), "bald" cypress {Taxodium), arbor- 
vltflps or "cedars" {Thuja) , true cypresses {CuprcssuH and Chamacyparis), 
redwood and bigtree (Sequoia), and Junipers or "cedars" (Junipenat), In 
all but the last group these trees bear a fruit which Is a distinctly woody cone, 
with from two to several naked setnls under each of Its overlapping or other- 
wise closed scales. The junliiers produw a bcrry-like fruit which, though, not 
woody, is, however, morphologically a cone. The seeds of most conifers have 
a thin wing which helps them greatly to be scattertnl by the wind far from the 
imrent tree, and so provides for their reproduction over a wide area. The seeds 
of some conifers have no wing, or merely a rudimentary one. The berry-like 
fruits of the Junipers are largely dei)endent ft)r their distribution uikmi birds 
which eat them and upon flood waters which distribute them. The hard seed 
loses only Its pulpy coating by being eaten. The leaves of conifers are small 
and scale-like, or long and neecllc^like. In all but the bald cypresses (Taxo- 
dium) and larches (Larix), the leaves remain on the trw^s for several years, 
which has given them the names of " evergreens." The seed leaves (coty Unions) 
number from 2 to about 18. 

Fin US. PIHES. 

The pines are all evergreen trees. Their branches arc more or less thickly 
clothed with clusters of needle-like leaves In bundles of two, three, four, or five. 
One sfieoies has solitary leaves. New leaves are formed each year on the young 
twigs which lengthen the previous year*s growth. The leaves produced in a 
season may ronaln on the tree from two to six or eight years. They die and 
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fall when a set of new leaves is being formed at the ends of the branches. 
The fruits of pines are wyj^y. scaly cones, matured in from two to three years. 
The cones of some pines.^'ebitfin on the trees only a few weeks after ripening, 
while those of others pjersliiit for many years, or even are so firmly attached as 
to be entirely enveloi)e'd.by the annual diameter growth of the tree. At matu- 
rity most pine cone^>p&n under the heat of the sun and liberate their seeds; 
\ a few pines, howet^i',' rarely open their cones except under the heat of a forest 
\ fire. This fa(:f *^xpialns how certain pines often reproduce themselves after 
the original .forest has been killed by fire, sinct* not all of the cones are burned 
enough to ^e8trt)y their seeds, and the seeds are scattered after the fire. The 
flowers orth?? pines are of two sexes, male and female, borne usually on differ- 
ent branches of the same tree. Male flowers, which produce i)ollen, are short, 
oval;, aniV bud-like, or long cylindrical bodies, clustered at the ends of mature 

• • • 

leafs* branches. They are bright red. yellow, or orange. The female flowers, 

• •• 

XjU^*h produce ctmes and seed, are small, greenish, scaly, cone-like bodies, pro- 

,,dilced singly or in pairs or groups near the ends of young growing shoots of 

.•. *. tfie spring. After fertilization of the two ovules (under each scale) these 

'**.*• flowers develop into small cones during the first season, as a rule completing 

'.^ ' their growth and maturing their seeds at the end of the second summeF^Ripe 

cones vary from an inch in length and three-fourths Inch in diameter, to 2 

feet in length and or 8 inches in diameter. The seed of most pines bears a 

thin papery wing at one end. In a few siiet'les, however, the seed has only the 

rudiment of a wing, which remains att^iched to the cone scale when the seed 

is shed. The pifion or ** nut " pines l)ear wingless see<ls. Pine seeds vary from 

one-half the size of a kernel of wheat to nearly the size of a small hassel nut 

Seeds of the ** nut '* pines are gathered by western Indians for food. The 

needle-like foliage of pines varies from an inch to 14 or 15 inches in length. 

Seed-l<^ves (cotyledons) of pines arc needle-shai)ed and from 3 to 15 In number. 

Succeeding these, pine sciHllings produce temi)orary or primary lertv<«s, which 

are single ; but later, commonly at the l>eginning of the second year, they begin 

to bear their leaves in clusters. Leaves are borne in clusters during the 

remainder of the tree's life. 

The pines are among our most important commercial trees. Because they 
have straight, unbranched, cylindrical trunks, they furnish large amounts of 
excellent saw timber, without waste. Pme timber is widely used for all con- 
struction purposes on ac<*ount of its straight grain, strength, and other qualities. 

The naval stores useil in the United States, as well as the large quantities 
exported to other countries, are derived by distillation from the crude resin of 
the more reslnous-wooileil pines. Kec*ently the wood of stumps and old logs Is 
being distilled for turi»entine. Some 70 siKM'ies of pines are known in the world* 
Thirty-four pines inhabit the Uniteil States, 17 of which occur in t\\e Pacific 
region. 

Pines are of ancient origin, some of lliem having existed in the Cretaceous 
and Miocene iwriods in North Americji and Euroiie. 

WHITE PINES. 

Western White Pine; Silver Pine. 
Pinus monticola Dougl. 

DISTINGriSIIINO CHARACTERISTICS. 

This species is more commonly called ** white pine " where it is cut for lumber. 
The name western white pin(? Is proiK)sed for this trt»e in order to distinguish 
it from the eastern white pine (Pinus ntrohus). 
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In dense forests. In which its most charncteristic form is found, this pine has 
a tall, slender shaft, with a peculiarly Bhort>brunche<l, narrow, Hymmetrical 
crown ; the branches are usually slender and drooping and in early life extend 
over one-half or two-thirds the length of the tninlc. Its height ranges from 00 
to 100 feet, and Its diameter from 2^ to 3^, or, exceptionally, 4 feet. In open 
forests, where the conditions are less favorable to its l>etter development, it is 
a stiort-bodled tree, 50 or GO feet in height, with one or several very long. 
stoat, horizontal branches extending from 10 to l."* feet or more beyond the 
other slender branches. This striking character distinguishes the tree as far 
as It can be seen. The bark of trees a foot or more in diameter is distinctly 
broken Into peculiar small, square blocks. No otlicr tree associated with it 
has this bark character. Bark of mature trees is rarely over IJ inches thick. 
In dense stands the color of the bark is grayish-puri>le. while in oi>en, wind- 
swept stands It Is a distinct cinnamon color. The action of wind constiintly 
tears off thin outer scales of bark and exposes tlie re<l-l)rown interior. Young 
trees have thin, smooth, bright gray bark, as do also the branches and upper 
steins of old trees. The foliage of Ibis pine is bluish-green, with a whitish tinge. 
The leaves are fnnn 2 to about 4 inches long, bonie 5 in a bundle (fig. 1). The 
cones are matured at the end of the second summer, usually by the first of 
September. They shed their seed soon aftenvard and fall from the trees within 
a few months. The cones (fig. 2) vary in length from about to 10 inches — 
occasionally slightly longer or shorter. In unweathered mature cones the tips 
of the scales are red-brown or yellow-brown, the inner iN)rtion of the scales 
being a de^ red. The seeds (fig. 2, a) are reddish brown, with small blackish 
spots. Seed leaves, 6 to 8 or 0. 

Wood, very light and soft ; heart wood, pale brown, of high commercial value. 

Ldnqevity. — ^A long-lived tree, attaining an age of from 200 to 5<X) ycjins. 

RANGE. 

Middle and npper slopes of northwestern mountninH from went side of Cnntinentnl 
Divide In northern Montana and Roiithern Itritish Columbia to WaRhln^ton, Oregon, and 
Cnltfomla. 

BmiTiSH Columbia. — Lateral valleys oast of Columbln-Kootenai Valley, northward to 
Donald, on Gold and Selkirk ranges (in region of heavy rainfall), northward to (treat 
Bhnswsp and Adann lakes; also on central ranges, in southwent to ("oast Uan^ce. there 
extending 61 miles up Ilomathco River to 2.235 feet elevation. On interior mountains 
of VanconTer Island and southwest coast, but not y(>t found o!i Quet'n Charlotte IsIandB. 

WABHllfOTOX. — Mountains of Northeast, liiu*" Mountains, and westward to Cascade and 
Const ranges, at aleratlons from .300 up to 0.(mm> feet. In northern Cascades, from near 
sen level on Pnget Sound up to about :t.(M)0 feet; farther south on west side, at from 
2.000 to 6,000 feet, and on the east side, at from l.l.'O to 4,7(M) feet ; eastward .5 miles 
aboTe Lake Chelan, and in Okanogan C*ounty to mountains west of OkanoKan River (T. 3({ 
N.. R. 24 E.). Farther south, noted up to r,.(HH) fiH>t. Tolt. Sno<iualmle, Ce<]ar. (Sreen, 
¥rtatte, Yakima, Wenache, and Entlat river basins. In Olympics, from near sea level 
np to 1300 ftet. 

Okbgox. — On both sides of Cascades and on coast raufjres, at from 3,0(H) to 0.000 feet 
in north and 5,000 to 7,500 feet in <u>uth, eztendinK eastward to Klne and Warner moun- 
taina. On north side Monnt Hood from 20 miles south of Hood River on the Columbia 
at 2,000 to 4,300 feet; on sooth side from Camas Prairie to (tovemment Camp. Cascade 
National F6rcst (North) at 1,5(K) to (t.KN) f(*ot. throughout west slope north of McKenzle 
RiTer. on east slope sooth of Mount Hood in White River Hasin. and at headwaters of 
Warm Springs RiTer and Beaver Creek. Eastward in T>eschutes River Valley east of Cas- 
cades to npper Paulina Creek Canyon. Cascade National Forest (StMith) only on main 
diTide southward (to T. 39. S., R. 5 E.). on west side at .l.tMN) to 7.aO<i feet, and not over 
14 miles west of summit, except upper South I'mfHiua River Rasin and on Siskiyous between 
Siskiyou and Sterling peaks. Frequent on east side of <*ascades, but confined to declivities 
at 5,600 to 0,<K)0 feet. Noted on Mount Mazama (Crater Lake) from 5,000 to above 
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Noted in moimtains aboat Lake Tahoe, Glen Alpine Canyon, Grass Lake, from summit 
on west aide Sierras at 7,500 feet to Echo at 5,500 feet Alpine County: Silver Creek 
Canyon above 7,500 feet; on and near summit of Mokelumne Pass, at 8,800 feet, and 
divide between Mokelumne and Pacific valleys at 7,000 feet. Tuclumne County: West to 
Just east of Ehureiui Valley and eastward nearly to Sonora Pass, at 9,000 feet; on White 
Hoontain, Mount Conness, ridge between Dingley and Delaney creeks at 9,000 to 9,500 
feet ; north side Lambert Dome, Tuolumne River Canyon, Middle Fork Tuolumne westward 
nearly to White Wolf, between Tuolumne Meadows and Lake Tenaya, about Cathedral 
Lakes and southward. Maripoaa County: Near Sunrise Ridge at 9,300 feet, and into Lit- 
tle Yosemlte at 6,000 feet; ridge west of Lake Tenaya and westward to beyond White 
Wolf, from Porcupine Flat southward to 7,800 feet Mono County: Bloody Canyon (east 
side Mono Pass), at about 9,300 feet. In southern Sierras, at 8,000 to 10,000 feet, while 
on divide between Middle and South forks of Kings River, and on divide between East and 
Middle forks of Kaweah River, It goes to 11.000 feet elevation ; upper Kings River Canyon 
shove Junction Meadow and below VIdette Meadow ; Giant Forest and from Clover Creek 
Divide to Rowell Meadow; Alte Peak (between Marble and Ease Forks Kaweah River) ; 
south side North Fork of Kaweah ; on Mount Sllliman, at 8,900 to 10,200 feet, and above 
Mineral King, at 9,600 to 10,400 feet On west slopes of Sierras, extends southward to 
head of Soda Creek (branch Little Kern River, in T. 19 S., R. 32 W.), and on divide 
between Kern River and Its south fork, to a point about opposite lower end of Monache 
Valley (T. 19 to 21 S., R. 34 B., lat 36** 10'). On east side of Sierras it extends from 
Truckee to head of Cottonwood Creek. In south, reported on Mount Wilson in San 
Gabriel Range, on San Bernardino Mountains, at 10,000 feet, at Round Valley in San 
Jacinto Mountains at 8,900 to 9,500 feet, and on Tahquitz Peak at 8,600 feet. 

The detailed range of this pine in Idaho and Montana will be dealt with in 
a subsequent publication. 

OCCUBBENCE. 

Not confined to any definite t3i)e of locality. At north, most abundant and largest 
in moist valleys, growing also In dry, exposed subalplne regions. Adapted to variety of 
soils. Best growth occurs In deep, porous soils. Most common In poor, sandy situations. 

Greatest development In northern Idaho, on gentle north slopes and flats. Less fre- 
qnent west of Continental Divide In Montana and of Cascades in Oregon. In northern 
California, on north slopes, and on south and west slopes in protected coves, broad valleys, 
and monntaln bendies; In sonthem California rather abundant on high, west slope of 
Sierras. Occurs commonly as scattered trees or small groups with other species ; very 
rarely in pure stands and only on exposed high slopes. In Cascades and Sierras occa- 
sionally forming 50 to 70 per cent of stand on small areas, but throughout its range jiot 
exceeding 3 or 4 per cent. In Washington associated with western hemlock, amablllH 
fir, lowland fir, and Douglas fir; in Oregon, with Douglas fir, lowland fir, and amabills 
fir; In California, with Douglas fir, lodgepole pine, red fir, and Shasta fir. 

Climatic Conditions. — Throughout its range the approximate seasonal temperature 
rarles between — ^26* F. and 98** F. Mean annual rainfall In north, from 15 inches In 
parts of Montana and Idaho to about 60 Inches near Puget Sound ; in California, proba- 
bly between 20 and 30 Inches. Humidity Is great In western Washington, where over 
two-thirds of the days are cloudy or foggy, while It is smaller in east and south, where 
one-half of the days are overcast. Snow falls throughout its range, less near sea than in 
northern Rocky and California mountains, where It reaches a depth of several feet. 

ToLKSANCS. — Endures shade for a relatively long period in youth, later requiring an 
alKiiidance of light for its development It prunes well. Does not recover well after 
suppression during pole stage. 

Repboduction. — Reproduces itself only sparingly and at Irregular intervals of about 
fwo years. Not a prolific seeder: bears seed only when of considerable age (40 to 
eo years). Seed germinates poorly on heavy humus, unless the humus is moist during 
most of growing season ; best on exposed moist mineral soil. 

Sugar Pine. 
Pinus lamhertiana Dougl. 

DISTINGUISHING CHARACTERISTICS. 

The laisest and most raaKniflcent of Pacific white pines, if not of all the tim- 
ber pines of the region, the western yellow pine being its only rival. Its massive 
tAink attains a heii^t of from 160 to 180 feet, with a diameter of from 4 to 7 
feet Somewhat taller and larger trees are occasionally found. The trunk 
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of mature trees Is very Btrolgtit, nnd tiipers but little until the few larger 
long, borlstonlnl limbs of Its wide, flttt crown are reached. These huge brai 
fitand out BO prominently at right nngle» from the upper trunk as to distlni 
It from aHSoclated pines. Its long, eyilndricnl cones, suspended from the 
of the lininchea, aleo serve to distinguish the tree at a long distance. I 
from pole size to a foot Id diameter t>ear distinct whorls of branches at , 
intervals down to the ground. Later in life the lower wtiorls are ■!■> 
out and two or more of the upper limbs develop enomiouaiy In the full D 
This usually takes place as the tree attains Its main height growth. Ohtb 




Fig. 



—Plniu latnbertlana. 



Is deepij furrowed tongltudinaliy, the ridges lieing broken into Ion?. Irregular 
plates. It Is from 1) to 2} Inches or more In thickness nnd grayish brown In 
color. In exposed situations the force of high winds tears off the weathered 
flakes of bark, leaving the exposed surface a deep red-brown color. The 
Bmooth. thin bark of the yiuiig trunks and branches of old treex Is a dnit, daik 
gray. The foliage Is a deef) blue-green, with a whitish tinge. The leaves (fl^ 
8), In bundles of 5. are fn)m 2} to nlwut 4 inches long. Those of each year's 
growth persist two or three years. The coQOS (fig. 4), which are unltiue among 
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all onr pines in their huge size aud form, are from 12 to 10 inches long and 
from 2^ to 3} inches in diameter ; occasionally, 18 to 23 inches in length. The 
tips of the scales are shiny and i>ale reddish brown, the inner part Of the scale 
being a deep purple brown. Cones rit>en during August of the second year and 
shod their seeds by October. Cones seldom fall until the third spring or sum- 
mer, and sometimes they remain on the trees until the autumn of that year, 
The seeds (fig. 4. a) are smooth, and vary from a dark chocolate to a blackish 
brown. Seed leaves, 12 to 15. The wood is light and soft, but somewhat less 
so than that of the western white pine; heartwood, pale reddish-brown; of 
great commercial value. 

Longevity. — A very long-lived tree, reaching an age of from 300 to 500, and, 
in occasional instances, nearly 000 years. 

RANGE. 

Mountains from North Fork of Santiam Hlver, Oregon, southward in Coast and Cas- 
cades ranges. Sierras, and southern California cross ranges, to Mount San Pedro Martlr, 
Lower California. 

Oregon. — Mainly on west side of Cascades and northward to within a few miles north- 
west of Mount Jefferson ; on t^isklyous and mountains of Klamath Basin and eastward 
to iioose Lake, generally at 2,000 feet to 3,(K)0 feet elevation, but near coast down to 
1,000 feet, while on east side of Cascades it goes to 5,000 feet. In northern Cascade 
National Forest, only on North Fork of Santiam Uiver, at 1.700 (o 3,700 feet elevation, 
from Chimney Peak to Humbug Creek Basin (T. S., U. 6 E., lat. 44* 47', long. 122** 4'), 
the northern limit. South of this it occurs on headwaters of Willamette Kiver (T. 22 S., 
R. 1 and 3 E., T. 23 8., R. 2 to 4 K., T. 24 S., R. 3 to 4 B.), south of Fish Lake on 
main divide (T. 27 S., R. 61 E.) ; in Rogue River Valley; on Rogue-l'mpqua river divide 
(T. 30 S., R. 1 to 5 E., T. 31 S., R. 1 to 6), and more abundantly southward on Cascades 
to Sisklyous. Crosses Cascades south of Fish I>ake and occurs on headwaters of I>es- 
chutes River between Sink Creelcs, Walker Range, and Pengra, also on south and east 
basal slopes of Meant Mazama. Extends along cast slopes at elevations of 4,500 to 
6,50O feet to beyond the Klamath Marshes and Klamath Gap. Extends southeastward 
between these marshes and upper Klamath Lake, while farther east, in Yamsay Range, 
it occurs on Fuego Mountain, in Black Hills, and eastward to Klamath-Deschutes divide, 
where it ranges from head of Deschutes River to Gearhart Mountains and Drew Valley, 
west of Goose Lake. Ashland National Forest, up to about 5,400 feet. A few trees at 
about 1,700 feet in southern coast ranges of Curry County (S. 2, T. 38 S., R. 14 W., 
and S. 35, T. 37 B., R. 14 W.), about 5 miles from coast. 

California. — In Sisklyous and southward ovor northern California abundant save on 
higher peaks and in Shasta Valley, at elevations of 3,000 to 6,000 feet throughout western 
two-thirds of State. Extends eastward to Mount Shasta and summits in Shasta National 
Forest north of Shasta, but unknown on Modoc and Warner mountains in northeastern 
California. Noted in Siskiyou County eastward to near Beswlck (on Klamath River, Just 
south of Oregon line) ; also on Shovel Creek Ridge (near Klamath Falls), Little Shasta 
Valley, and on Gooaenest Mountain. Western limit, same as that of yellow pine, follows 
inland margin of fog belt 20 to 30 miles from coast. Klamath National Forest, at 3,000 
to 5,000 feet eleration ; reported also to extend nearly to sea-level on flats of Smith 
River (Del Norte County) ; western limits in Siskiyou County at least to west slope 
of Marble Mountain Divide and (west of it) Russian Oeek basin; northward on Salmon 
River to junction with Klamath River, and to 5.r>00 feet on Salmon Summit (on west) 
and basin betwen Salmon Summit and Trinity Summit. Humboldt County ; sparingly 
on west slope of Trinity Mountain, between a1>out 3,700 ami 5,000 feet ; about 2^ miles 
from Hoopa Valley at 1,600 feet, and n little farther west common at 1,800 to 2,100 
feet: here up north side of Supply Canyon to 2,(K)0 feet (westmost limit). Mount 
Shasta National Forest, at from 3,000 to 6,000 feet, sometimes up to 6.500 and down to 
2,000 feet, and extending southward in Sacramento Canyon to the ** Jjoop," while on 
Mount Shasta It occurs only from a point 4^ miles southeast of Edgewood, on northwest 
side, around west and south sides to Ash Creek, reaching about 6,000 feet, but on south 
slopes going to 7,500 feet. Farther south in Shasta County, east limits are Soldier 
Mountain (1 mile northwest of Dana), ridge east of Fall River Valley (Shasta-Lassen 
county boundary) ; noted westward to point 3 miles east of Montgomery, and on McCIoud 
River south to Balrd. In Trinity National Forest It goes eastward to Lewlston on west 
border of Sacramento Valley; Coast Range at 2,300 to 4,150 feet and southward to 
Bully Cboop and Tola Boll ranges and westward to upper Mad River; on north slopes 
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and flats, generally at 3,000 to 0,000 feet, but on South Fork Mountain It grows at 
5,000 feet elevation, on South Fork of Trinity Riyer at 3,500 to 5,000 feet, on Hay Fork 
Mountain and Bear Wallow Creek at 5,500 feet, and in Rattlesnake Basin at 3,900 teeL 
In Stony Creek National Forest, north of Clear Lake, on slopes of north and sooth 
ranges between 2,000 and 5,000 feet; especially abundant on Pine and Sanhedrin Moud- 
tains, and headwaters of the South Fork of Eel River. On Mayacamas mountains, 
extending to Bartlett Mountain (northeast of Clear Lake), here on south side above 
3,000 feet, and on west side above 3,800 feet — and to Glenbrook and Cobb Mountain, 
in Lake County ; southward, it goes to Sutro Ranch, near Oakhill Mountain ; also on 
north and northeast slopes of Mount St. Helena, and on south side above Tollhouse 
and eastward, also at intervals down ridge southeast of mountain (south limit in northern 
coast ranges). Once found on Pope and Howell mountains; also reported from many 
points in Mendocino County and from Galloway and Austin creeks, in Sonoma County. 
Not detected in mountains about San Francisco Bay, but is found in westmost coast 
range at I*alo Alto. In Santa Lucia Mountains, south of Monterey Bay, grows on north 
slopes of Santa Lucia and Cone Peaks in San Antonio and Arroyo Seco river basins at 
4,000 to 5,000 feet. In northern Sierras, mainly on west slopes, at 3,500 to 6,500 feet ele- 
vation, occasionally extending down to 2,000 feet and up to 7,500 feet. Tehama Couniv: 
Westward on Sierras to near Lyonsvllle and 10 miles east of Payne. Lasaen Countif: 
northwest corner from point 5 miles west of Bieber westward ; not east of Big Valley ; 
in southern part of county, eastward to Susanville ; general in lessen Peak, Plumas, and 
Diamond Mountain National forests; in Plumas Forest two belts occur east and west 
of divide, mainly at 3,000 to 5.500 feet elevation, but scAne trees at 7,500 feet. West- 
ward in Butte County to Magnlla, North Fork Feather River, and to point about 4 miles 
north of Bidwell Bar (1,300 feet). Yuba County: To North Fork Yuba River and Oregon 
Hills. Eastward in Plumns County to Mount Dyer, Greenville, Qulncy, and ridge west 
of Sierra Valley. Sierra County: Kast slope of mountains west of Sierra Valley, reach- 
ing 6,000 feet on west side of Tuba Pass. Nevada County: To country north of Lake 
Tahoe. In Tahoe National Forest, eastern limits are main Sierra divide, except that 
It extends to east slopes of Sierras at head of North Fork of American River, (ind near 
shores of Lake Tahoe (at 6,250 feet elevation) : thence descending Truckee River Canyon 
into Nevada to a point opposite Reno, where it is scattered above 6,000 feet. Westward 
in Placer County to Colfax (2.500 feet), Applegate, and 5 miles east of Forest Hill; 
westward in Eldorado County to Placerville, Pleasant Valley, 6 miles east of Nashville 
(at about 2,000 feet), and eastward on west slopes of Sierras to about 5,500 feet (Echo 
and elsewhere). Occurs generally in Stanislaus National Forest, but not throughout 
yellow pine belt, at 3,000 to 5,000 feet, and sometimes at 2,000 feet and 7,000 feet. Anu^ 
dor County: Westward to Oleta and Pinegrove, and eastward on west slope Sierras to Vol- 
cano. Calaveras County: Westward to point (1,500 feet) 6 miles east of San ilndreas, 
and 4 miles «ast of Murphys; eastward to West Point, Railroad Flat, Big Trees, and 10 
miles west of Bloods at 6,600 feet. Tuolumne County: Westward to Soulsbyville 
and Bigoak Flat ; eastward (at about 6,200 feet) to between Cold Spring and Eureka 
Valley, at Aspen Meadows (6,200 feet). North Crane Creek (about 6,000 feet). Mari- 
posa County: Westward to Ball Creek (east Coulterville), points (3.000 feet) 4 miles 
east of Mariposa, and 3 miles east of Wassama. Extends eastward to Yosemite Valley, 
occurring here as follows : Little Yosemite and eastward at 6,800 to 7,000 feet, and Sun- 
rise Ridge at 7,600 feet; Yosemite Falls trail (near top of fall) at about 7,000 feet, 
and Indian Canyon Basin ; south of Yosemite from head of Nevada Fall (6,000 feet) 
to Glacier Point (7,300 feet), and southwestward to Yosemite, Wawona road (at Chin- 
quapin) ; Sentinel Dome at about 7,500 to 7.700 feet, or more. In southern Sierras it 
grows at elevations between 5.500 and 0,000 feet, or occasionally down to 4,500 feet. 
Fresno County: Eastward to Bubbs Creek (tributary of Kings River) ; Summit Msftdow 
at 8,000 feet. Tulare County: In Sequoia National Park and adjacent parts of Kaweah 
watersheds ; in Buck Canyon, near Bear Paw Meadow, and between Cliff, Canyon, and 
Deer creeks (tributaries of Middle Fork Kaweah) ; Kern River Canyon (near Kern 
I>akes) ; part of Tule River Indian Reservation (South Fork of Tule River) and east- 
ward on Sierras. Occurs on Greenhorn and Piute ranges at 6,000 to 7,000 feet. Mount 
Breckenrldge, on other mountains south of South Fork of Kern River, and on Tehachapl 
Mountains, where, as In Tejon Canyon, it grows at 6,000 to 7,500 feet. Quite general in 
southern California mountains at from about 5,000 to over 8,500 feet. In Santa Bar- 
bara National Forest, at 5.000 to 7,500 feet and sometimes up to 8,800 feet, on San 
Rafnel to Sun Rmigdio Mountains, Mount Plnos, and other mountains in basins of Pim- 
Sespe and Santa Maria rivers. In Slorra Mndrc Mountains. It grows between 5.500 and 
8.,'>00 feet at Strands, near Pasadena, on Waterman Mountain, Mount <tleasQn, Straw- 
berry Peak. Mount WIIhou. Pine Flats. Mount Islip. lYalrle Forks, and on Mount San 
Antonio; on San Bernardino Mountains between 4,500 to 8.000 feet, and occasionally 
from 4,000 to 10,500 feet, but mainly on top of range from T. 2 N, R. 5, W, eaatward 
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to Bear Lftke. In timbered portions of San Jnclnto Mountains, generally at elevations 
of 5,800 to 9,000 feet, sometimes descending to 5,000 and ascending to 0,800 feet ; com- 
mon <m westslde trail at 6,000 feet, and also on southwest side of Tnhquitz-Strawberry 
DlTfde. In Cujamaca Mountains, at from 5,500 feet, on east side Cuyamaca i*eak, to 
6,500 feet on summit. 

LowKB Califoknia. — Frequent in forests of San I^edro Martir Plateau at elevations 
from 8,000 to 10,000 feet 

OCCUBRENCE. 

Chiefly on north slopes and benches and In ravines and canyons ; occasionally on low 
moontaln summits ; found also on south and west slopes at higher altitudes. Grows on 
variety of soils from glacial drift and volcanic ash to deep, loose sands and clays ; fresh, 
rlch« well-drained, sandy loam or gravelly soils are most characteristic. 

Never In pure stands. At lower elevations, mainly with western yellow pine, incense 

cedar, Kellogg oak, and. In northern California, also with Douglas fir; occasionally with 

t&nbark oak. At high elevations yellow pine and incense cedar decrease, and white fir, 

and occasionally red fir, together with the big tree, become chief associates, especially on 

sast and north slopes. 

CI.IMATIC CoifDiTiONS. — Atmospheric moisture Is essential ; hence it prefers cool, moist 
sites on north and east slopes and in heads of gulches and canyons. ]>onbtle88 on account 
of this requirement Its altltudinal range of 1,000 to 3,000 feet at the north increases, 
going southward, roughly at the rate of about 500 feet to every 2U0 miles, until, at its 
southern limit, 9,000 feet Is reached. 

ToLSRAifCB. — In early youth requires partial shade, especially on dry, south slopes ; 
when older It becomes very Intolerant, even more Intolerant than western yellow pine. 

Repboduction. — Not a regular or prolific seeder. A little seed is produced locally each 
year, but good crops occur locally at intervals of al>out from four to six years ; rcfnilarity 
In seed years doobtfnl. Trees below 20 Inches in diameter seldom bear seed to any extent. 
Ordinarily trees shed seed over ground for a distance from base of tree about equal to 
their height; distribution occasionally farther through increased wind, slope, or water. 

Limber Pine. 
Phius fiexiliH James. 

DISTINGUISHING CHARACTERISTICS. 

ComiNtratiTely little known, doubtless on nocount of its high, inncoessiblc 
range. It is a low, thick-trunked, much-branched tree, from 25 to 3() or some- 
times 50 feet in height, with short trunk from 12 to TiO inches in diameter; 
occasionally very old trees are 3^ to 4 feet in diameter. Young trees are 
peculiar for their regular, distant whorls of short, ver>' tough branches which 
stand at right angles to the trunk and extend down to the ground. Middle-aged 
and old trees (75 to 200 years) are characterized by extremely long and 
slender branches, eqiecially near tlie ground and at the toi); the latter are 
often 16 or 18 feet in length, falling gracefully at a sharp angle with the trunk. 
These branches appear to develop entirely at the expense of the trunk, which 
remains stunted. Old trunks have bark from U to nearly 2 inches thick, 
bladdsh or very dark brown, with deep furrows between wide rectangular 
blocks. On trunks from 8 to 12 inches thick the bark is bn)ken into small, thin, 
gray-brown plates ; when 8eparate<l, the scales exiwse a dull reddish inner bark. 
The tliin, smooth bark of young i)ole trees and of branches is a briglit whitish 
gray, often silvery. The foliage, densely set at the ends of the branches, is 
dark yellow-green, and the needles are 5 in a cluster (fig. 5). They are from 
about If to nearly 3 inches long. Each year's growth of leaves ixjrsists for 
approximately five years. Cones (fig. (»), mature in h\Xv summer or early 
autumn of tlie second j'ear, shod their s«»<h1 in Scptembi^r and <'arly in October. 
They are from 3^ to 10 inches long and ])eculiar in having their light yellowish- 
browQ scale tips greatly thickened; inner i)ortions of scales, imle red. 
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By enrly wlntt-r the cones have ftillen frotn the trees. The seeda (fig. 
6, a) are deep reddish tii-on-n siiec'kkil with I>lH[;klBli brown. Scod leavea 
B to 8, soiuetioies 51. Wood, very dense od acoouiit of Its exceedlDgly slow 
growth ; light, aoK ; lieiirtwood, pnli> lentuQ-jTltuw. 




TiOIiOEnTT,— tlttl* Id known of the lonitevlty of Ihlf pliie: trees fniiii : 
300 feum uld and fruiu IS lu Zi Inches Ihruiieh ore not utieiitnuioii. 
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rALtniBNU. — PniiBmlnt Mon□IBI■u^ at from 7.100 It. over lO.OiKi feer, and on BammlrH 
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OCCURRENCE. 

On dry, rocky, east slopes, summits, tops of ridges and foothills, and sometimes on 
sides of molster canyons and l)anks of mountain streams. Adapted to a i^reat variety 
of soils and not exacting as regards depth or moisture, but grows best in moist, well- 
drained soils. Usually in dry, rocky, very shallow soil, appearing to prefer dry, loose, 
gravelly loam, with little or no humus. Reaches higher elevations on clay soils than on 
sandy ones. 

Usually occurs singly or in small groves among other conifers, where it Is of largest 
size; occasionally in pure, open stands, commonly stunted, on exposed slopes and rldgos. 
Apparently less frequent in Pacific than in Rocky Mountain range. Associated mainly 
with lodgepole pine and black hemlock at higher elevations, and sparingly with white 
fir and stunted sugar pine at lower altitudes. 

Climatic Conditions. — Endures a variety of climatic conditions throughout range. 
Mean annual rainfall varies from 15 to 30 inches. Snowfall heavy, except in southern 
Rockies and southern California. Growing season, from 3 to 4 months in liorth ; some- 
what longer In south. Minimum temperature from about —60"* F. in north to —13° F. 
In south ; maximum temperature thoughout range, from 90° to 07° F. Little atmos- 
pheric moisture. 

ToLBKANCE. — Appears to require full light. Never forms dense stands, and does not 
tend to crowd out other siiecies ; only occasionally in fairly dense mixed stands. Similar 
in light requirement to white-bark and bristlecone pines, and less tolerant than other 
associated conifers. 

Reproduction. — Moderate seeder, varying with region and elevation. Generally bears 
cones abundantly in open stands at low altitudes, less abundantly in denser stands at 
higher elevations. Cones produced locally about every year. Seeds practically wingless 
and shed only near tree ; largely eaten by birds and squirrels. Mineral seed-bed most 

favorable for germination, which even under favorable conditions is but moderate. 

« 

White-bark Pine. 
Pinua alhicaulis Engelmann. 

DISTINGUISHING CHARACTERISTICS. 

White-bark pine has a low, long-brancheil, twi8te<I or crooked trunk from 15 
to 5f) feet high and from 10 to 24 Inches in diameter. Taller and larger trees 
occur in protected situations. In the hij?h, wind-swei>t home of this tree It Is 
often reduced to a sprawling shrub with enormous branches spreading over the 
ground. Young trees have distant, regular whorls of branches at right angles 
to the trunk, but In later life some of the up|)er whorls develop upward into 
long, willowy stems, giving the tree a loose, bushy crown. The branches, 
especially near the trunk, are exceeilingly tough and flexible, so that the tree 
is characteristically able to withstand the fiercest storms. The bark, even that 
of old trees, is little broken, excei)t near the base of the trunk, where it Is 
rarely more than one-half Inch thick. Narrow cracks divide the lower bark 
into very thin whitish or brownish scales, which, cm falling or InMng torn off, 
reveal the characteristic red-brown inner bark. Elsewhere the bark is rarely 
more than one-fourth of an inch thick. Twigs of a year's and sometimes of two 
years' growth are slightly downy. The leaves (flg. 7), densely clustered at the 
ends of the branches, are dark yellow-green; 5 in a bun<lle; length, about 1^ to 
22 Inches. Shorter leaves occur on trees in the most exi)ose<l situations. Leaves 
of a season's growth remain on the tree for ai»i)roximate]y 7 or 8 years, but 
some of them i>ei*sist only 4 or 5 years. The cones (fig. 7) are a d(H'p purple, 
with very thick scales, vary in length from al)out 1^ to nearly .'U inches, and 
mature by the end of August or early in September of the second year. Usually 
they shed their stHxl during the latter m<mth. but sometimes not until late In 
October. The cones dry out and oi>en slowly in hiirh, cold situations where this 
pine grows. The seeds (fig. 7, a), about one-half inch in length by one-third 
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Longevity. — Trees attain an age of from 2r»0 years (when they are about 19 
Inches in diameter) to 325 years. Very few records of longevity are available. 

BANGE. 

Timberline tree on th^ highest Bummits of northwestern and INiclfic mountains, 
from British Columbia and Alberta to Montana, northwest Wyoming, WashlnRton, 
OreKon. and southern California, at elevations of 6,000 to 7,000 feet toward the north, 
5,500 to 9,300 feet in Oregon, 7,000 to 11,000 feet In California, and at 5,000 to 10,000 
In Idaho and Montana. 

Canada. — Rocky Mountains at 6.000 to 7,000 feet, and northward to Rocky Mountains 
Park and Height of Land (latitude T>2'*). Appears as far east as Castle Mountain and 
the Sweet Grass Hills on the Canadian boundary. Selkirk, Gold, and southern interior 
ranges at 5,000 to 7,000 feet. Coast Ranf^e as far west as Silver Mountain, near Yale, 
at 5,000 feet; also at head of Salmon River and on Iltasyouco River (latitude 5.3**), but 
not yet found on Vancouver Island. 

WA8HINCJTOX. — Cascade Range (mainly east side), northeastern and Blue mountains, 
but absent from the Olympics ; generally, at 4,500 to 7,500 feet. Common on east- 
ern slopes of Cascades of Washinf^ton National Forest at 4.600 to 7,500 feet, and rare on 
west slopes above 6,000 feet. In Mount Rainier National Forest at 5,000 to 8.200 feet. 
In basins of Skykomlsh, Snoqualmie, Cedar, Green, White. Yakima, and Wenache rivers 
and of Lake Chelan ; also on Mount Rainier, Mount St. Helena, Mount Adams, State 
and Windy passes. Early Winters Creek. 

Oregon. — Frequent at timberline on both sides of Cascades and eastward to Blue and 
Powder River mountains, and highest ranges of Klamath River Basin ; generally, at 
5,500 to 9,300 feet. In northern Cascades forming tlml)erline belt at 5,000 to 8,600 feet. 
Southward on both sides of main divide of Cascades, ranging from 6,000 to 0,300 feet ; 
scarce on T.'mpqua-Rogue River Divide, and sparingly represented In the Sisklyous 
l)etween Siskiyou and Sterling peaks. Yamsny Range only of interior Klamath River 
Basin and high ridges of Klamath-Deschutes Divl<^. On Mount Hood, Mount Pitt, 
Mount Scott, Mount Mazuma. 

Califokxia. — Frequent from mountains about Shasta southward in Sierras to Kaweah 
peaks: generally, at 7,000 to 11,000 feet elevation. In Shasta National Forest on 
Mount Shasta at 7,000 to 8,000 fort, on warmest ridges up to O.S(»0 feet. Mount I'Mdy 
and Thompson Peak Ridge (l>etween Canyon Creek and Salmon River, Trinity County) 
Mountain north of Mount Shasta and immediately east of Shasta Valley, and on (voose- 
nest Mountain at 8,800 feet. West slope of Warner Mountains (northeastern corner of 
State) at 9,000 to 10,000 feet. In northern Sierras, on Lassen, Spanish, and Castle 
peaks, also Mount Pleasant and other high summits at head of North and Middle forks 
of Feather River, and elsewhere up to 7,800 feet. High peaks west of Lake Tahoe 
(Eldorado County). In Stanislaus National Forest, generally between 8,000 to 0,.jOO 
feet. Tuolumne County: Sonora I*ass and above (altitude 9,(500 feet) and down on west 
side to 8,500 feet ; Mono I*ass, down on east slope to 9,400 feet, and on west sloi>e to 
little l)e!ow 10,000 fiH?t, thence alove pass to about 11.500 feet. Trees In pass bear 
limbs only on east side (effect of prevailing wind). White Mountain and Mount Con- 
ness : foot of glacier at north base of (^onness Peak. Tuolumne Meadows rej^lon. aliove 
10,000 feet; upi>er Tuolumne River Cany<m below Tuolumne Meadows; Mount Lyell, 
i^orth side at 10,500 feet and thence northward on west wall of Lyell Fork Canyon ; 
Mounts I)ana and (Jibbs on west slope down to Tioga and Saddleback lakes; Cathedral 
and I'nicorn lak<'s and peaks (south of Tuolumn<» M«»adowsL Maripomi Count if- Sunriso 
Ridge, l>etween Cathedral Lakes and Little Yosemite. Mono County: From summit Mono 
Pass eastward down Bloody Canyon to about 9.400 feet ; Devil's Cauldron (east of 
Sierras and about 10 miles south of Farrlngton's Ranch). In Sierra National Forest 
generally betwwn 10.000 to 1L',(K)0 feet: and southward to head of Little Kern River 
(latitude 36^ 20'). Mount Whitney, up to 11,000 feet; Kearsarge Pass, to 12,000 feet; 
heads of North Fork of Kings River; rims of Granite Creek and on Middle Fork of 
Kings River between Dougherty and Simpson Meadows ; abundant on beads of North 
Fork Kings and South Fork San ,Toaquln rivers at 11,0<K) to ll,r»oo feet ; divide between 
Silver and Mono cret^ks. and from bead of Silver Creek to South Fork Sam .loatiuln. 
Mount Kaweah. t'pper Bubbs Creek (tributary South Fork Kings River) : alx)ut Bull 
Frog and Fast lakes. 

DetaihHl ranjr<* in H<K'ki(»s will bo givon In a lator bnllotin. 

(MTIRRKNCK. 

Confined to narrow altitudinal limits on alpine sIoik-h and exposed ridges to tinil>er- 
Jjne throughout its raincn Grows among broken, bare rocks, In disintegrated grauite. 
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.ind In shallow rocky soils with little superficial moisture; best in deep, well-drained, 
moist soil. 

At north, sometimes in pure, open stands on Krassy areas, but usually in open, park- 
like stands, preferably on north slopes with alplni* fir. Knglemann spruce, Lyall larch, 
limber pine, and lodgepole pine. On summits of Cascades, commonly pure at timberline, 
and often in clusters of from o to 7 trees, as If jnrowlnj? from same root. In southern 
Washin^on, with alpine flr, black hemlock, and yellow cedar; in Oregon, with black 
hemlock, alpine, lowland, and noble firs, lodgepole and western white pines, and Engle- 
mann spruce. In the Sierras, forming pure groups at timberline, on east, south, and 
west slopes, with patches of black hemlock and western white pine, and at lower 
altitudes with logepole pine. 

Climatic Coxditions. — Endures great seasonal and dally ranges of temperature, the 
former probably lying between —60" and lOO" F. or more. Very heavy snowfall, exposure 
to fierce winds, and a short growing season are characteristic of its habitat. Its 
moisture requirements are moderate. 

Tolerance. — Somewhat intolerant in youth, becoming less so with age. Rather 
intolerant In north, as compared with the south, where it shows a preference for north 
slopes. Believed to be more tolerant on good moist soils and at low altitudes, than on 
poor, dry ones near timberline. 

REPRODrcTioN. — Generally a good seeder, but varies greatly with region and locality. 
In north, seeds at long intervals, in south, frequently. I^rge quantities of seed 
destroyed by birds and squirrels, and reproduction therefore scanty. Seeds wingless, 
and reproduction confined mainly to vicinity of seed trees. Unprotected by mother trees, 
seedlings are often damaged by winds, which whip the stems about so that they are often 
worn in two by rubbing against rough granite soil. 

Four-leaf Pine; Parry Pine. 

Pinu8 quadrifolia (Pari.) Sudworth. 
DISTINGUISHING CHARACTERISTICS. 

ThiB little-known nut pine is n miich-brnncheil. aliort-trunked, low tree, from 
15 to 30 feet high and 10 to 16 Inches in diameter. In old trees the trunk is 
often twisted and gnarled, with a wide crown of big, crooked branches ; young 
trees are short-bodied, with dense symmetrical crowns. Bark of old trunks Is 
reddish brown, shallowly furrowed, rough, and with wide ridges, which have 
close scales. The foliage is blue-groen, with a whitish tinge. Tlie leaves occur, 
as a rule, in bundles of 4, but clusters of 3, and sometimes of .5, are also found 
on the same tree: thej* are Incurved, and from about 1^ to nearly 2 Inches l<mg 
(fig. 8). The cones (fig. 8) rli)en In August of the second year and the seeds 
are often shed before the middle of Sei)tember. Seeds fall from the cones, 
leaving their narrow, thin wings attachetl to the cone s**ales (fig. 8, a). They 
are chocolate brown with yellow-brown blotches. Indians gather the seeds for 
fcHxl. Seed-leaves, (5 to 8. Wo<k1. light yellowish brown, moderately light, very 
dense, and close graine<l: not of commercial use. 

rx)NGE\'iTY. — ^Trees reach an age of 200 to 28() years; those 10 to 12 inches 
in diameter are 130 to IfiO years old. Few records of longevity are available. 

RANOK. 

Southern California and southward into liower California. Arid mesns and low moun- 
tains southward from soutlieastem part of San .laclnto Mountains (30 miles north of 
Mexican boundary). 

rALiFORNiA. — Occurs spaHuffly at .5.000 feet on Toro Mountain (In Santa Rosa Moun- 
tains, Riverside County). In Coyote Canyon, nt n point u few miles to west and near 
Van de Venter Flat, and a single tree stands on NiK^er .Tim Hill l)etwe<»n llemet and 
Coahuilla: 10 to 12 mllos farther south It occurs on Balkan Mountains (al)ovt» .Tuiian), 
at head of San Diego River; also vicinity of Lnrkin Station (near Mexican line). 
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Neyer forms dense pure stands. Most abundant in chaparral on east slopes with slngle- 
ieaf pifion. oaks, and juniper, and in thinner stands on west and south slopes In dense 
chaparral. Number of trees varies per acre from 5 to about 100. In Lower California, 
in open forests, often with single-leaf piiion pine. Throughout its range, heaviest growth 
is at higher altitudes than that of pifion. 

Climatic Conditions. — Best growth requires moister climate, without such extremes 
of temperature as are endured by single-leaf pifion. Seasonal temperature of its range 
lietween 15* and 100** F. Rainfall averages between 15 and 25 Inches throughout its 
distribution. 

ToLEBANCB. — Little knowu of light requirements, but Its growth In depse chaparral 
iudicates tolerance of shade during early youth. 

Reproduction. — Moderate seeder; cones often locally produced about every year. 
Wingless seeds, shed near tree, are largely eaten by birds and squirrels and gathered 
by Indians for food. Exposed soil with little humus most favorable seed-bed. Germina- 
tion moderate. 

Single-leaf Pine. 
Plnun monophyUa Torrej' and Fremont. 

DI8TINGITISIIINC CHARACTERISTICS. 

Unique nmonf? all American spi'cMes In having sinf^le leaves, as indioate<l by 
its scientific name. Generally known as "nut*' or "pifion" pine, but it is 
highly desirable that the distinctive mark of this tre<» should l>e fixed by adopt- 
ing " single-leaf pine " as its common name. Mature trees have short trunks, 
rarely straight, and wide, rather flat crowns of short, heavy, twisttnl, and bent 
branches, which are given off near the ground and often hang low. giving the 
appearance of an old apple tre.\ Young trees, with their low, thick trunks, sur- 
mounted by pyramidal crowns of rather straight, rising branches, have a very 
different aspect. As a rule, the single-loaf pine does not exceed 25 feet in height 
and from' 12 to 15 inches in diameter. In prote<*ted and otherwise favorable 
sitnationa it may reach a height of from .'^5 to 50 feet, but it is characteristically 
a low, sprawling tree. Bark of young trunks is smooth and dull gray, 
while that of old trunks is roughly and irregularly furrowVd, nearly an Inch 
thick, and with thin, close, dark brown, sometimes reildish bix)wu, scales. Thy 
general color of the foliage Is pale yellow-green with a whitish tinge. The 
single (or very occasionally double) leaves are stiff. <urve<l toward the branch, 
prickly, and from about li to 2:1 inches long — generally al)out 1^ incht»s hmg 
(fig. 0). A seas<m*s growth of leaves remains <in the tnv al)out five years; not 
rarely leaves i>erslst ten to twelve years. A striking i)eculiarity of se<Mlling 
tnH»s is that they continue to prculuce only primary leaves for six or seven 
y€»ars, after which they put forth normal foliage. Cones (fig. 0) are matnrwl 
in August of the second s<»ason : they shed tlieir sckmIs. which leave their thhi, 
narrow wings attaclunl to the cone scales, within about a month afterward, 
when the tli)s of the scales become shiny and a deej) russet-brown. Most of 
the empty cones fall from th<» trees during the winter or spring. The seeds 
(fig. 0. c), are dark chocolate brown, with dull yellowish areas: extensively 
gathered by Indians for f(M>d. SwmI leaves, 7 to 10. Wood, yellowish brown, 
very fine-grained, moderately light, and very brittle. 

Ix)NGE\aTy. — An exceedingly slow-growing tree, reaching an age of from lCK)to 
225 years. Further nvords of longevity are n^ciuinni. 

RANUE. 

Deaert reirlonfl of Ftah. Nevndi. Arlzonn, southcnstorn f'nlifornin. nnd northern Lower 
California. 

California. — In Houthern SlerriiH, on onst hIoimv^ iit nlumt 0.000 to S.ooo fotH from 
T»yalton, Sierra Toiinty (extronio northorn limit probably Htlll iincliMormlnod) and 
MarkleevUle Creek (eaat »ide of Slerrum Houtbward to vicinity of Walker I'uss, where 
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Antelope Valley southward; West Walker River region eastward to within 8 miles of 
Bridi^eport ; westward on rlyer into mountains to Iieavitt Meadow (7.1«'>0 feet); east 
side of Bridgeport Valley to west end of Mono Lake : Mono Basin and lower slopes west 
of lake up slope on entrance to Bloody Canyon, also on east and southeast sides of 
lake; south of Mammoth region on hills about Long Valley and between Long and Round 
ralleys. Inyo County: Hills at head of Round Valley ; east slopes and summit of hills 
north of Bishop, and opposite bottom slope of White Mountains (near Benton), here down 
to upper edge of Talley (about 5,500 feet altitude) ; northeast of Benton over plateau at 
about 7,000 feet (between California and Nevada) ; south of Bishop higher on White 
Mountains, forming belt on middle slope, and rising until lower limit on nn east slope is 
6,700 feet ; west side Owens Valley forms a belt between 6.000 ^nd 8,000 feet ; Panamint 
Range west of Death Valley, common in juniper belt on summit, and ranging (in basin 
above Wild Rose Spring) on northwest slope of Telescope Peak, between about 6.400 and 
9.000 feet. On Providence Mountains (west Colorado River) above 5.000 feet. On 
southern Cross ranges at Tehachapi Pass (Tehachapi Mountains) down to 3.700 feet ; 
en Piute Mountains ; near head of Caliente Creek above 4,000 feet ; north part of Teha- 
chapi Pass (Mohave Desert side Tehachapi Busln) at 3.700 feet; lower slopes of Teha- 
chapi Mountain, Antelope Canyon. Tejon Mountains (between Castac Lake and Cuddys 
Peak) in Cudahay Canyon; at TeJon Canyon and on hills near Fort TeJon, at 4.000 to 
O.iXN) feet. Occurs also on east base of Mount Plnos, in San Kmlgdio and Frazier moun- 
tains at 2.600 to 7,900 feet, and on San Rafael Mountains, altovc 3,000 feet. Not on 
t>outhem mountains of Sierra Madre, but on Mount Islip and other north slopes westward 
to Big Rock Creek; one tree known on Mount Lowe and another near mouth of Snnta 
Ana Canyon. In San Bernardino Mountains, abundant on north slopes, In northeastern 
part, at 4,000 to 5,000 — sometimes up to 7.(K)0 feet, and extending westward to Mohave 
River. From San Jacinto Mountains to Santa Rosa Mountains it occurs on desert slopes 
above 4,200 feet, extending eastward to El Toro Mountain and Pnlm Springs on Colorado 
Itesert, here growing at an elevation as low as 2,000 feet. Summits of Coast Range near 
Mexican boundary and Jacumba Spring (23 miles east of Campo) at 3,(K)0 feet. 

Lower California. — On east slopes (below 4..'>00 feet) from central table-lands to 
plains of Colorado Desert and several miles south of Mexican boundary. 

The detailed range of this pine east of tiie Pacific region will be dealt with in 
a future pablication. 

OCCURRENCE. 

Arid low mountain slopes, canyon sides, foothills, and mesas. 

Requirements of soil moisture and quality of soil similar to those of associates, Juni- 
pers and chaparral, and are less than those of other conifers in its range. Commonly in 
coarse, gravelly soils, shallow deposits overlying granite, limestone, or shale, often in 
crevices of rocks. 

Usually with other species, but frequently in pure, open stands over large areas. 
Sparingly in chaparral ; commonly with mountain mahogany, California Junii>er, oaks, tree 
yuccas, or occasionally with straggling white f^r and .TeflTrey pine. Largest growth and 
pure stands mainly at lower elevations. 

Climatic Conditions. — Kndures very great aridity, characterized by high tempera- 
tui-e, rapid evaporation, light precipitation, and little humidity. Rainfall varies from 
about 16 inches in North to less than 5 Inches in South. Snowfall, 4 feet in Sierras, 
but alisent or very slight over much of tree's range. Temperature ranges from —2" V. in 
Sierras to 122* F. in Mohave Ueseit. In desert mountains of southeastern ralifornia 
and Nevada it endures combined moisture and heat from February to May. extreme 
drought from June to November, and extreme cold from December to .January. 

Tr>LeRANrB. — Very Intolerant throughout life; hut seedlings appear to grow faster if 
protected for several years from hot winds. 

REPnoDrcTioN. — Bears seed abundantly al>out every year. Wingless see<lH fail near 
tree. I^argely eaten by birds and stiulrrels and ('ollecte<l by Indians and whites for food. 
Exposed soil best seed bed. Reproduction usually very oi)en or scattered — never dertse. 

Bristle-cone Pine. 
PinuH aristata Engehnann. 

DISTINGI'ISilINC; rU.VR.VCTERISTICS. 

Bristle-cone pine, an ali)ine siKM-ies. and only a stnigglor in the Pacific country, 
is known in the field as "fox-tall pine" and " hickt>ry pine." hut since these 
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lower ones. Somewhat larger occasionally. The hark of old trunks is a dull 
reddish brown and is rather shallowly furrowed, the main flat ridges irre^- 
larl3' connected by narrower slanting divlKions, whereas the limbs, as well as 
the tmnks of small trees, are smooth and chalky-white. The deep green foliage 
is dmsely clustered at the ends of the twigs, the needles seeming to be pressed 
down; in this respect closely resembling the true fox-tail pine. Five leaves, 
abont 11 to li inchen long, are borne in a cluster (fig. 10). Leaves of each 
season's growth persist approximately twelve to fourteen years. Ui])c cones, 
matured at the end of the second season, are from 2} to alK)ut 3^ inches long. 
deep chocolate brown with a purplish tinge, the end of each cone scale tipi)ed 
with a bristle-like, very fragile prickle (fig. 10) ; unexposed parts of the scales, 
clear reddish brown. Seeds (flg. 10, a), pale brown with irregular black spots, 
are shed from about the last of September to the middle of October. Seed leaves, 
6 to 7. Wood, pale brownish red, light, usually rather coarse-grained, soft, and 
very brittle. On account of the poor form of the tree the wood is of no economic 
use; sometimes employed lor minor local purposes in the region of greatest 
abundance. 

LoNOE^TTY. — ^Little is known of the ages attaineil. Trees from 10 to 20 inches 
in diameter are from 200 to 250 years old. 

RANGE. 

On high peaks from Colorado to southern Ttati, central and fxouthern Nevada, aouth- 
eaatern California, and nortliem Arizona. 

California. — Known only on the Panamlnt Ran^re at 7,800 to 10.800 feet, and also 
CD the adjacent White and Inyo Mountains. Reported to be on the high Sierras east 
of Yosemlte Park and on Mount Pinoe in Ventura County, but these stations require 
farther lOTertlgitUin, 

Range in Rocky Mountains will be described in a future bulletin. 

OCCUKRENCE. 

Ridges, roclcy ledges, and (mainly) south slopes, here often predominating. On thin, 
roclcy soils; often on Tolcanic soils of cinder cones. Usually In isolated situations 
where snow melts early and evaporation Is rapid, so that the tr(>e is subjf'cted to more 
or less prolonged dryness of soil during summer. Itarely forms pure forest, but usually 
is found in scattering stand with grassy ground cover and little or no underbrush. At 
lower altitudes, with limber and yellow pines, white flr : higher up, in thickest part of 
its belt, associated only with llmhor pine. 

Climatic Conditions. — Seasonal range of temperature endured from about — .'>0'' to 
05** F. Radiation rapid and daily range of temperature great. Annual pre<'lpItation 
from 20 to 30 Inches, and very largely snow. Rainfall irregularly dlstrlliuted ; dryest 
months. July and August. Atmosphere dry. 

Tolerance. — Apparently intolerant of shade, never forming douse stands. 

RiCPBODUCTiON. — Trees bear con«»» whi-n alMHit 20 years old. and 8<»od is produced prac- 
tically every year thereafter. There appear to be regular K«»<*d yoars in which st»ed 
crop is heavier than usual. Seeding takes plac** to a distance of at least (UM» frrt from 
mother trees. Seeds eaten by rodents an<l quickly kilbnl l)y lire. Best seed-bed Is 
expo8«>d mineral soli, but set*dling?> often grow in grass and litter ; they thrive best on 
slopes with little underbnish. 

Foxtail Pine. 

Pimm halfouriana Murray. 

DISTINGUISHING CHARACTERISTICS. 

Dlstin§ruished from its associates by a narrow, bushy crown of irrejnilarly 
long upper branches, the smcmtli barlv of whicli i.s chalky-white. The dw^ply 
fissured, bright cinnamon-brown bark of mature tmnks (with s(iuarish i)lates) 
is also very characteristic. Ileijfht. fn)m ^7i to occasionally 00 fe(»t. and diam- 
eter, from 10 to 30 inches. Tnmks are clotliotl with short branches, bolow tlio 
long upper ones, for one-half or two-thirds of tliclr Iciiptli ; fairly stralfrht. but 
rough with knots and the swello<l bases of braiifhos. and usually tajvoriiiR 
rapidly in the upper half. The foliage, which is a bright blu<»-gret»n, covers tlie 
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Ix>ifGEviTY. — Mhturc trees reach an age of from 175 to 310 years. Age 
mits Imperfectly known. Trees from 18 to 21 Inches In diameter are from 
20 to 355 years old. 

RANUE. 

('onflned to California at high elovatiooH on the head of the Sacramento River, of 
Lirthem Coast Range, and of the southern Sierras. On Scott Mountains, Siskiyou 
cunty. at 5.<MH) to «.000 feet. Mount Kddy, and Yola Bull (Tehama County). In south- 
-n Sierras on both sides of divide between head of South Fork of San Joaquin River and 
lat of North Fork of Kings River (in T. 8 S., R. 28 E., T. 9 S., R. 20 E). Southward It 
ppears on west side of main divide at Koarsage Pass at the head of South Fork of 
ings River, where it ascends to 12,000 feet, continuing southward to within a few miles 
►uth of Monac'he Peak. On Mount Silliman, ascending to 10,.'>00 foet, on Tharpe Peak 
t 9,000 to 10,000 feet, at 10,000 feet on Kaweah peaks, and at 9,000 to 11,000 feet on 
II divides which define head basins of Middle and East forks of Kuweah, Kern, Little 
em. Middle Tule, and South Fork of Kern rivers. On upper Kern River It occurs l)e 
K-een lo,r»(M» and 11,500 feet, on Little Kern at elevations above 9,000 feet, on Middle 
ork of Kaweah River at 10,000 to 10..'»(M) feet. It reaches to the east slopes of the 
lain Slfrra divide only at the head of Cottonwood Creek, where It occurs at 9,000 to 
1,500 foet. 

OCCURRENCE. 

Bare, high, rocky slopes and summits of ridges at timber line. Chiefly on broken and 
isintegrated granite, which is often very coarse, shallow, and quick-drying and subject 
> gTv&t variation in temperature. With lodgepole pine, California n^d Qr, and black 
pmlock In lower part of range; at higher levels with western white pine; toward Its 
pper limit often in open stands with white-bark pine or in pure stands which are some- 
mes of considerable extent ; at tlm1)er line, usually the only spet'Ies. 

Climatic Conditions. — Endures great seasonal and daily ranges of temperature, short 
rowing season, heavy snowfall, moderate spring rainfall, and extreme drought in suro- 
ler. Requires but little moisture. 

ToLKRANi'E. — Little tolerant of shade at any stage of growth; does not form dense 
tands ; similar in this rwpect to limber, white-bark, and bristle-cone pines. 

Reprodiction. — Moderate se<'der. S<ime cones locally produced nearly every y«»ar. 
ith especially heavy se«»d years. Seed widely disseminated by wind and flood waters, 
ut eat*>n In large numbers by birds and rodents. Best germination In exposed mineral 
jH. Reproduction never dense. 

Torrey Pine; Soledad Pine. 
PinuH torrvyana Parry. 

l)ISTIN(aiSIIlN(J CHAR.VCTERISTICS. 

The Torrey pine Is little known, except in its very confined seacoast range. 
*xp<)wM to high winds It is a low, (•PM)k(Ml, bent, or sprawling trtn; from ^o to 
5 feet In height and from 8 to 14 Inches In diameter. Away from sea winds 
t has a straight trunk and a height of 50 or C»0 feet The crown is small, 
oundcHl. and often conii»osed of only few large, greatly develoiHHl branches, 
'he trunk bark, about an Inch thick, is roughly and deeply broken Into ridges 
ith wide, flat, pale reddish-brown s<*ales. The bark of branches and of yoinig 
rees is thick, spongj*. and dull gray. The ft)linge Is clustertHl in large bunches 
t the extremities of the stout branches, and has a dark gray-green color, 
'he heavy leaves (fig. 12, a). ."* in a bundle, vary from 7* to al)out V,\ inches 
1 length. Little Is known of the duration of tin* leavers, but they are retained 
[)r at least 3 or 4 years. The cones (fig. 12) are ripe early in August of tlie 
tilrd 8<»ason. By the middle of September some of the s(hm1s (fig. 12) are 
bed; a number are In^ld in the cone for s«»veral years after the cones fall. 
'he ends of the cone s<*jiles an* a deej) rnss<»t or cliorolatc brown. ('on«'s are 
trongly attached to the branclu's by tlii<'k stems anil usi'.Mlly nMnain on the 
ree fur 4 or 5 years; they break away at their base, a i)art of which is left 
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attached to the tree. Seeds dark brown with areas of yellov-brown. An 
unusually large number of seed leaves are developed by seedlings, from 12 to 
14 l)eing the usual number. Wood, pale reddish-brown, soft, very brittle, and 
wide-grained. This tree is of such rare and limited occurrence that the wood is 
of no commercial imi)ortance. 

Longevity. — Little is known of the longevity of this pine, which is rarely 
cut Trees from 10 to 12 inches in diameter are from 75 to 80 years old. 
It appears to be a comparatively short-lived pine ; its ordinary age is probably 
from 100 to 150, and not more than 200 years. 

RANGE. 

Conllncd to a limited area in San Diego I'ounty and to Santa Rosa Island, southern 
Culifornin. On the mainland it oceurs In a strip about 1 mile wide on both sides of 
the mouth of Soiedad River, from a point on the north 3 miles north of Del Mar, a 
mile and a half from the Pacitic coast, to a point 5 miles south of Point Pinos. 

OCCURRENCE. 

Highlands adjacent to sea and on sides of deep ravines and washes leading to coast. 
On mainland growing in a disintegrating yellowish sand roclc. On Santa Ro«a. Island, 
in a soil of mingled earth and loose roclc, or sometimes in rather thick soil over un 
broken rock. Largest trees on sheltered sides of hills and spurs of canyoDs protected 
from sea winds; sprawling and distorted in exposed situations. .Muc|i scattered and 
with little or no otlier growth except thin chaparral. 

Climatic Conditions. — The temperature of its range varies annually between 25* and 
95** F. About 15 inches of rain falls during the year. The air Is humid^and a large 
proportion of the days are cloudy or foggy. * 

Tolerance. — Apparently demanding full light, as shown by scanty foliage and growth 
In very open, scattering stands. Little is Icnown of its silvical characteristics. 

Reproduction. — Prolific, annual seeder, bearing well when from 12 to 18 years old. 
Seeds discharged mostly during third year, the cones with remaining seeds falling al>out 
the fourth year. Germination tnlces place in crevices and washed mineral soil. Seed- 
lings are rather numerous in vicinity of trees, both on mainland and on Santa Rosa 
Island. 

YELLOW PINES. 

Western Yellow Pine. 

PinuH pondcrosa Lawson. 

DISTINGUISHING CHARACTERISTICS. 

This is a massive, stralght-trunketl tree with a long, narrow, open crown of 
Imgely iievolo|KHl bent branches. The naiTow columnar crown, with scattered 
branches, upturned at their ends, is characteristic. Often one or ti^'o large 
lower branches are separated from the crown by 20 or more feet of clear 
trunk. Trees grown in an ()i)eii stand bear branches close to the ground, retain- 
ing this long low crown throughout life. The trunk is smoothly cylindrical, 
with little taper until the large crown branches are reached. Height, from 125 
to 140 ftH?t, with a practically clear trunk of from 40 to (50 feet; diameter, from 
3 to 4 feet. Its majestic size is surpassed among its kind only by the sugar 
pine, rnusually largo tn^os are from 150 to 180 feet high, while trees are said 
to have been found over 2(K) feet hlgli. The largest diameter recorded is about 
8 fiHjt. The bark of old trunks is marked by very broad, shield-like, russet-red 
plates, which may be from 3 to 4 inches thick, es|>ecially near the base of the 
tree. The surface of tills bark is ptn-ullar In being made up of small, concave 
scales. Younger tnn^s, up to 2 fet^t In diameter, are <iuite unlike older ones io 
having dark red-brown or blackish, narrowly fnrrow«Ml bark. Young shoots, 
which have a strong odor of orange when broken, are yellowish green and 
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ter brownlab. The foliage, borne In beaiy brusb-Iikt; clusters at tbe eads of 
ire branches. Is deep 7ellow-Kre«ti. The leaves (flg. 13, a) occur 3 Id a 
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other essential difference between trees bearing cones so dissimilar in color. 
The cones are from 2| to about 5} inches long and from 1} to about 2 inches 
thick. The ends of the cone scales, after shedding their seed (mainly in 
September), are russet-brown and shiny. After this the cones begin falling, 
and by early winter they are all down. A characteristic of the cone In break- 
ing away from the branch is that some of the basal scales are left on the tree. 
The seeds (flg. 13, b) are marked with purple spots and blotches on a dull 
yellowish ground; the wings are light purple-brown. Seed leaves, 5 to 9. 
Wood, very variable in color, from a pale lemon yellow to an orange brown or 
reddish yellow. Wood, usually rather light, fine-grained, and sometimes so 
light and so slightly resinous as to be sold as lumber for " white pine ; ** of high 
commercial value. 
Longevity. — A long-lived tree, attaining an age of from 350 to 500 years. 

RANGE. 

From Houthern British Columbia to Lower California and northern Mexico, including 
its Roclcy Mountain form {P. pomlcrosa Hcopulorum), occurring In every State west of 
the Great Plains and one hundredth meridian. 

British Columbia. — East of Fniser Kivcr and south of "Chasm," near Clinton and 
Great Shuswap Lake (latitude 51** 30') to Gold and Selkirk ranges; in Columbia- 
Kootenai Valley to head of Upper Columbia Lake, to head of Lower Arrow Lake, and 
along Kootenai Lake to Canadian line. 

Washington. — P^ast of Cascades, between 1,800 to 3,300 feet — sometimes up to 6,000 
feet, and nearly to sea level on Columbia River in Cascades. West of Cascades, limited 
to following localities : Dry slopes 2,000 to 5,000 feet above Lightning Creek in Upper 
Skagit River basin, and gravelly prairies near Roy and Hillhurst (Pierce County), south 
of Tacoma. East of Cascades (Washington National Forest), at 1,500 to 3,000 feet 
reaching 1,100 feet on Lake Chelan and 6.000 feet at head of Poison Creek and Chelan 
Range ; southern part of Forest, watersheds of Entiat, Wenache, and Yakima rivers at 
200 to 5,500 feet. Rainier National Forest, at 400 to 6.200 feet. Colville National Forest 
(northoastorn part of Stat<»>, below 4,000 feet; notiMl in valleys of Trout Creek, West 
Fork of Sans Poll River, and on Kettle River. Blue Mountains (Wenaha National For- 
est.), at 1,500 to 4,000 feet. Limits on west and north sides of Columbia and Snake 
rivers as follows: At southwest, to Bickleton and Cleveland (Klickitat County), and 
upper west slopes Yakima River north and northeast to Ellensburg (Kittatas County) ; 
sometimes reappearing on latter river along Northern I'acific Railroad, along both sides 
of Columbia River — Yakima River Divide, below 5,000 feet, sometimes down to Columbia 
River bottom, southward at least to Priest Rapids. Chelan, Okanogan and Ferry coun- 
ties, nearly to Columbia River and often on opposite slopes. Lincoln and Spokane 
counties, to south slopes of Spokane River and west and south borders Spokane County. 
Whitman County, only near Colfax and in tongue northeastward into Idaho. 

OiiKksoN. — Cascades, Klamath River Basin, and Blue Mountains, generally at from sea 
level to 5.850 feet. East side of Cascades, low foothills up to 5,000 feet at north, and 
at 4,000 to 7,000 at south. Eastward along Columbia River from Bonneville (west limit) 
to The Dalles, into Deschutes River Valley west of river, to point 5 miles west of Wapi- 
nitla, down to 2,.HO0 feet near Simnasho, 10 miles west of the river at Warm Springs 
Indian Agency, Metolius Canyon, west border Fly Creek Desert, upper Squaw Creek, 
east side Deschutes River (few miles north of Farewell Bend), Pine Mountain (half 
way between Pauline Lake and Bear Buttes). 3 miles below Farewell Bend (road to 
Prineville). Pauline Creek, East Fork Deschutes. Sinks Creek, and Klamath Marsh. 
West side Cascades, south only of latitude 44° 25', extending southward into Sisklyous 
and on east slopes of Coast Range, at l.;UK) to 0,000 feet elevation, Klamath Gap and 
gaps south of Lake of Wo<m1s, valley betwe<>n main Cascades and mountains west of 
Aspen Lake, eastern base of Cascades, and eastward throughout Upper Klamath Basin 
to Warner and Kokeep mountains (east of Warner Lake). In Warner Mountains, east 
and northeast of Goose Lake to mountains and east of Lakeview in gap between north 
and south masses of Warner Range : not on west side lower slopes of Warner Mountains, 
but in canyons and from Sugar I^>af Mountain southward for several miles; descends on 
east base of Warner Range to about 5.000 ft»i»t. Kokeep Mountains, in few canyons and 
elsewhere on cooler sloprs ; De Carnio Canyon, from 5,5i>0 feet upward; east side of 
Kokeep Rang<', at site of old Camp Warner (Warner or Uuano Creek) at 5,800 feet 
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eleration. In Blue Mountains (low hills west of Canyon City), including Grande Ronde 
Basin, at from 1.500 to 4.000 feet. 

California. — Nortbem part and southward in coast ranges and Sierras to southern 
cross ranges. Throughout northern California from a little above sea level to 7,000 feet 
but not in imm<»diate valleys of Upper Pitt, Shasta, Scott, and Hoopa rivers, southern 
part of Modoc lava beds, highest peaks of Salmon, Trinity. Scott, and SIslciyou mountains. 
Eastward to northern part of Modoc National Forest, Shafer, and Warner mountains, on 
latter at from 7,000 feet eastward Into Surprise valley to 4,80C feet ; absent from 
Madeline Plains and desert ranges of northern Nevada. Westward to Pacific coast fog 
tielt. ranging over lower slopes of Scott Mountains, east and west arms of* Salmon 
Mountains, valleys of Kussian Creek and Smith River, in which it goes nearly to sea 
level, and southward in Modoc County to (JIass Mountain (at 4„'>(K> to 6,700 feet), 
Happy Vnlley. and 10 miles north of I»okoiit. Shasta and Modoc counties to ridge 
betw<M^n F*all Kiver and Big valleys. Hot Creek, Lassen Peak, an^ nearly to Haydenhili ; 
ftlso about Eagle I^ke. Susanville, and west side of Henry Lake. North and South 
Forks of Salmon Klver, Trinity and Klamath rivers, reaching its western limits on 
mountains between Hoopa Valley and Hedwood Creek, valley of I'pper Mad River and 
Van I>nsen Creek, and those near Sherwood (Mendocino County) ; near Cahto and 
Russian Valley from Willits southward. Eastward to Shasta (town) at from 1,500 to 
5.000 fwt. and in Mount Shasta National Forest at 2,000 to 6,000 feet. Southward in 
Mcl?loud. IMtt. and Sacramento valleys to Keswick (Shasta County), south of which it 
descends Coast Range eastward only to '2.^00 fwt altitude (west of Redding) ; farther 
south to point 6 miles west of Beegura, and in Tehama County to S.CMJO feet (west of 
Paskenta). Lassen Peak. Diamond Mountain, and Plumas National Forests, on ridges 
and flats generally at 11.000 to «,(MM) feet. Northf^rn Sierras, at 1,000 to 7.(MM) feet, and 
in Sacramento Valley alx>ve 1,500 feet. Al)sent from Sierra Valley. Westward on east 
side of Sacramento Valley (Tehama County) to point 2 miles west of Payne (1,700 feet) 
and 1 mile west of Lena: Butte County to 1 mile west of Paradise (1.700 feet), ridges 
west of Yankee Hill, and Bidwell Bar (1,3(K) feet) ; Yuba County to uppt»r Dry Creek and 
neighboring hills. lAlferty Peak (1.150 feet), Stanfleld Hill (880 feet), Flannery Peak, 
and mountains east of Willow (ilenn Creek, hills b<>tween Oregon Houm^ and I>obbins 
Creek, and Oregon Hills; Nevada Ccunty to west of Nevada City, Grass Valley, Wolf Creek, 
Bear Uiver, and Colfax ; Placer County to Welmer, .\pplegate, CIIpp<»r CJap. and first one 
above Auburn (1,500 fe<>t) on Southern Pacific Railroad. Eastern limits: Plumas 
County, to Indian and Genes<H» valleys, Quiney, Beckwith, and mountains on east border 
of Sierra Valley ; Sierra County, east on west slopes Sierras to Bassett Road Hous4» 
• 5,200 feet), on east slope from 5,80<) (east of Yuba Pass) eastward Into Nevada to east 
front of Sierras and Mount Rose aliove Reno, at 6,000 feet and over. Placrr County: 
EUistward on west slope of Sierras to Blue Canyon and Emigrant CJap at 5,200 ftH't. 
Cisco at 5.000 feet, and lx\vond Forks House (5.500 feet». East side of main Sierra 
divide, north of Weliber Peak, and south of It at Donner Pass; also on heads of Miller 
and McKlnney creeks, but n4>t alK)ut Beckwith l*ass. (Jeneral on west slope of southern 
Sierras and in Stanislaus National Forest, at 2.<M>o to 6.000 feet, but in Lake Taboe 
National Forest at a.OtM) to t>.0<M) feet. Khlonnlo County: Westward to Coloma (1.000 
feet). Shingle Springs (1,5<M) leet), 1 mile east of Nashville (1.500 fwt) and Oleta 
(1.8<.K> feet » ; eastward on we.st slope Sierras to Echo (5,500 feet). Amtidur Count ff: 
Westward to Big Indian Creek (iM-tween Nashville and Plymouth!, 4 miles east of 
Plymouth, Ranchcria Creek at 1,20<) feet (iM-tween Amador and Oleta), upper Sutter 
Creek, and 11 miles east of 'Jackson at 1,400 feet. Cataveraa County: Westward to 4 
miles east of Mokelumne Hill at 1..5(K) feet. .'*. miles east of San .\ndreas and on Mount 
San Joaquin and Bear Mountains; eastward on west slope Sierras to 10 miles lielow 
Bloods at 6.600 feet. Tuolumne County: Westward to Robinsons Ferry (Stanislaus 
River), fTulch between Sonora and .Tamestown. Saulsbyvllle (or Soulsbyvllle?) Tuolumne, 
1 mile west of Big Oak Flat, Penon Blanco Ridge «5 miles northwest of CoultervilIe» ; 
east on west slopes of Sierras to Middl(> i''ork Stanislaus ICIver Iwtween Cold Spring and 
Eureka Valley at O.'KK) feet. Aspen Meadow at <».2O0 feet, and H«'teh Hetehy Valley. 
Mariposa County: West to (^oultervillc (2.0<M) feeti, ridge west of Mariposa, (^how- 
ehilla Hill and upper Chowchilla Canyon to 2,(M>0 feet, 18 miles northeast of Raymond 
at 2.000 feet : eastward on west slof>e Sierras to Yo.semlte at 7.0O0 feet. Chinquapin ridge 
between Wawona and Yosemite at 6.200 feet, and to a few miles south of Wawona 
at 5.70<) feet. Madrra County: Westward to point 2 miles northeast of Wassama at 
.'l.OOO feet. Fresno Fiat at 2.4(M) feet, ridge l)etween Fresno Flat and Coarse <iold 
(*uleh at 3.1W, short distance west of North Fork at 2,tMM) feet ; eastward on west 
slope of Sierras to head of Fresno Creek at 5.000 feet. Fnnno County: Westward 
to Tollhouse and Burr Valley, Rush Creek, mountains east of Big Creek and lH»twi»en 
Esbom Valley and Badger : eastward on west slope Sierras to Kings River, upper 
Mill Creek, and Redwood Mountain, Locally noted on East Fork of Kaweah River, 
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at 6,000 to 7,000 feet ; Middle Fork of Kaweah to Buck Canyon at 7,500 feet ; Sequoia 
National Park, at 5.000 to 6,000 feet ; Middle Fork of Kings River at mouth of Crown 
Creek ; South Fork of Kings River, from mouth of Bubbs Creek 2 miles up, and from 
Copper Creek 2 miles up, nt 8,700 feet ; Kern River canyon to point above Soda Springs ; 
South Fork of Tule RIvor from East Tule Indian Reservation eastward. Greenhorn 
Mountains ; Piute Mountains and Mount Breckenrldge at 6,000 to 7,000 feet. Tehachapl 
Mountains on most of ridges above 6,000 feet ; noted In Tejon Canyon, south of which It 
has not beon detected. Coast ranges, abundant In Stony Creek National Forest at a.OOO 
to 6,000 feet ; scarce in Sonoma County, common in Napa County, especially on Howell 
Mountain plateau south of Angwins, but unknown on Inner ranges bounding Solano and 
Yolo counties. In San Francisco Bay region, recorded only from Mount Hamilton. 
Santa Cruz Mountains and northward in seaward coast range to Woodslde. Southern 
Santa Lucia Mountains, at 1,000 to 5,000 feet. Santa Barbara National Forest, only 
between Thorn Meadows and IMne Mountain Lodge, on San Rafael and Big Pine moun- 
tains. Mount Medulco, and in part of Alamo Mountain region, at 4,750 to 6,750 feet; 
near Mount Pinos (S. 12, T. 6 N., R. 22 W.), alwve 5,750 feet. San Gabriel National 
Forest, at 5,.'>00 to 1),000 feet from head of Sheep Creek throughout Upper Swart hout 
Valley, as well as to some of higher parts of Snn (>abrlel and San Antonio watersheds; 
also on Mount Wilson, Pine Flats, Brown Flats, and in Mount Gleason country. San 
Bernardino National Forest, in Little Bear Valley to Sawpit Canyon, and less abun- 
dantly nearly to Cleghorn l*ass and I>eep Creek ; usually ut 4,.*i(K) or lower, to 9.000 feet, 
but sometimes at 9,800 on the range fronting Mohave Desert ; Santa Ana Range at about 
1,600 feet. San Jacinto Mountains, at .'{.000 to 9.(K)0 feet ; Tahqultz Valley at 6.000 to 
9,000 feet, Onstatt and Strawberry valleys ; Palomar Mountain, in Doane Valley only. 
Farther south, noted about .Tullen and In San Luis Rey Cany(m. 

Idaho." — Northern and central parts generally at 2,000 to 7,000 feet. Priest River 
National Forest, at 2,000 to 4,000 feet. Coeur d'.Vlene Mountains, valleys, bottoms, 
benches, and lower slopes, up to 4,1M)0 feet. Bltterroot National Forest, slopes and flats 
up to 7,500 feet ; also about west and south boundaries, including a deep extension into 
the reserve near south and middle forks of Clearwater River. Thatuna Hills (near Pull- 
man, Wash.). Sawtooth National Forest slopes and ridges at 2,.'»00 to 5,000 feet. 

Montana. — Mainly west of Continental Divide up to 3,300 feet ; Flathead Valley re- 
gion, up to 4.125 feet. Valley of North Fork of Flathead River, lietween Indian and 
lagging creek.s, and Kootenai Valley (small areas). Bltterroot Valley up to 5.800 feet. 
Northern part of State, but not on east side of (^mtlnental Divide, nor on Whitefish 
Mountains. Farther south, east of Divide, sparingly on Little Beit Mountains between 
6.000 and 6,500 feet ; in Klkhorn Mountains at 4.000 to 5,500 feet, and in Absaroka 
Division of Yellowstone National Forest at 5,500 to 6,000 feet. 

The pine occurring mainly east of the Uockk^ and throughout the region 
Kouthwani to Texas and Arizona Is Pin us iKtmirrosa scfwulorum, the detailed 
range of which will Ik? dealt with In a later bulletin. 

OCCTRRENCK. 

On dry and moist slopes, on tops of ridges, and In canyon bottoms. Very moderate in 
soli nH|uirements. Crows <m all soils from glacial drift and volcanic ash to deep, loose 
sands and stiff clays; dry, well-drained sandy or gravelly soils most characteristic. Re- 
quires very little soil moisture ; Its enormously deep roots enable It to thrive in soils 
nearly as dry as those In which pluon pines and junipers grow. ■ 

Occurs in pure extensive stands and In mixture with other conifers and broadleaf 
trees. I*ure large, but interrupted, forests are found on east sIoi>es and foothills of the 
Cascades in Washington and Oregon: oiK>n. grassy park lands Intervene; little or no un- 
derbrush or even grass occurs In these forests, on account of continued fires. Occasionally 
with western lan-h and Douglas (ir. In Sierras, in scattered smaller pure stands, or, 
more often, variously mixed with sugar pine. Incense cedar. Douglas flr, white flr. and 
smaller numl»ers of California red llr. ')ften associated with Kellogg oak, occasionally 
with bigtrt'cs. and at lower elevations sparsely mingled with gray pine. Mixed forests 
usually with brushy ground cover and considerable young growth. 

CLI.MATIC Conditions. — (ireat seasonal and daily variations of temperature are en- 
dured. Seasonal range between about 2S° and 110" F. Mean annual rainfall in region 
of principal occurrence from 10 to 50 Inches: an annual rainfall of less than 20 inches 
probably limits its occurrence in commercial quantities. 



■The north Rocky Mountain range of this tree Is given In order to complete the dli^ 
tribution of what must In* n'ganh-cl i\^ the ordinary form of western yellow pine. South- 
ward and eastward it passes imperceptibly into /'. pondcro^a scopulorum. 



FOREST TREES OP THE PACIFIC SLOPE. 47 

Tolerance. — Demands large amount of light throughout life, especially in older age. 
Stands may remain dense for from 10 to 15 years, but after that they thin out rapidly ; 
trees above 20 feet in height require almost unbroken light. Trees in mature stands are 
rarely closer than 30 feet, and the crowns seldom touch. In south, seedlings do 
not endure intense light and heat, usually coming up in shade of old trees, in openings 
near logs, bowlders, and brush, which afford slight protection ; in north they grow in 
unprotected openings. 

BKPBODrcTiON. — Frequent and abundant seeder. Cones are locally produced every year, 
so that there Is always some seed in a forest ; good seed years occur at intervals of from 
3 to 5 years. Germination of natural sowing, about 50 [)er cent ; of artificial planting, 
from CA) to 80 per cent. Seed is produced by trees from 20 to 25 years old, but generally 
is scanty and of poor quality until trees are 50 years old. Large, thrifty trees produce 
over 1,000 cones: average amount of seed, from 1 to it pounds. Seed Is not carried far 
In dense stands, but in open forests it is scattered from 500 to 700 feet from the tree 
in direction of prevailing wind. A mature tree can seed about one-fourth of an acre in 
an ordinary seed year. Squirrels and l)irds eat large numbers of seeds and disseminate 
considerable numlwrs, l>ut can not l>e depended on for regular reproduction. Much seed 
is washed down steep slopes tu stream lieds and depressions, where good reproduction 
often oi*curs. Well drained, fresh soils, uud a moderate daily range of temperature are 
necessary for germination. 

Jeffrey Pine. 
PifiHs jeffrryi "()n*j^. Com." 

I)I.STIN(Jl'ISIIIX(J CILVKACTKRISTICS. 

Jeffrey pine Is 8caret»ly less uiajjniiHcent in size than its associate the western 
ypllow |>ine. Some si>eelalist8 consider it a variety of l*inus pondcrom, which 
It restmihles so closely In its liabits and soil and climatic re<inlrenients that 
from the forester's iM>int of view tliere ai^iKnirs to be no i>ractlcal reason for 
distinguishing the two. Dendrologically, however, the tyi)ical form of 
Jeffrey pine (discovered in northern California in IS'M) by Jolm Jeffreys) dif- 
fers in many resiiects from western yellow pine. It is a largt*-bcKlied, straight 
tree, with a long, narrow crown, the branches of which are much less stout 
and angled than those of its relative. Its foliage is heavier, more dense, and 
a distinctly darlc blue-green. As a rule, the dark red-brown bark is deeply 
furrowetl, and the ridges, often narrow, are irregularly coimiH-twl with one 
another. On very old trees the bark is deei)ly broken into long, wide plates of a 
bright red-brown color. The leaves (tig. 14, «), 5 to *.>.} Inches long, occur in 
bundles of 3 and iierslst for from 5 to 8 and sometimes 1) years. In conse- 
quence, the foliage api)ears dens<\ The twigs of a year's growth are con- 
siderably thicker than those ot th(» western yellow pine, and distinctly imrple 
when young; they exhale, when cut or l>ruise<l, a fragrant, violet-like odor. 
The cones (fig. 14), puri)le at maturity, are a light russet-brown after shedding 
their seeds, and are from 5* to Hi inches long. The s(H»ds (fig. 14. h), larger 
than those of the western yellow i)ine, are similariy mottled. Seed leaves, 7 
to 10 — sometimes 11. Wood, light straw color and ratlier wide grained; simi- 
lar in commercial value to the w«»stern yellow i)ine. 

Longevity. — Long-lived, reaching an age of from 300 to 410 years. Further 
age determinations are reiiuired. 

RANGE. 

Mountliins of aouthem Oregon and southward to northern I^wer California. 

Obego.n. — Found at only two stations— ono jiliont .to miles south of Roseburg, In 
Donglaa County, and the other near WnUlo. In tho Siskiyou Mountains. 

California. — Sources of IMtt River and (hi^h Ipv«>Is» on Scott Mountains (noar Mount 
Shajita). west of and on east slopo Mount Kddy d(>wn to level and near SIsson ; r««|M>rt«»d 
in Trinity Moantalna at elevations al>ove ;t.."»(M) f<»of, and on Snow Mountain <Iiake 
County). Eaat side of Bierraa, in central and southern parts, between about 0,000 and 
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0,500 feet, and southward to head of Cottonwood Creek ; also throughout western slopes, 
forming a similar belt, above and with Pinus ponderoaa (usually at and near Its upper 
limits) and extending southward through Tehachapl Mountains to southern cross ranges. 
On west slopes of Sierras (Stanislaus National Forest), found about Strawberry and Bear 
Meadow. North slope of Lassen Peak (Shasta County), eastward to 5 miles west of 
Quincy and Beckwlth, Sierra Valley westward to Bucks Valley (5,200 feet), and 80 
miles down Feather River Valley. Lassen County: Northwest corner between Fall River 
and Big Valley eastward to 6 miles west of Bleber. Sierra County: Eastward to ridge 
west of Sierra Valley (at levels ?)etween 5.700 and over 6.000 feet) to HierraviUe and 
Truckee; westward to Bassett Road Ilouse (west of Yulwi Pass) at 5,200 feet. Sroatin 
County: Eastward on east slope of Sierras and Into Nevada to hills west of Steamboat 
Valley; westward to Bowman Lake (between Middle and South forks Yuba River), and 
to Cisco. Placer County: Eastward to I^ke Tnhoe and into Nevada ; westward to Siignr 
Pine sawmill (4,000 feet). Eldorado County: East side of Sierras; west side, westward 
to Echo (5,500 feet). Alpine County: East side Sierras from Woodfords and Markleevllle 
to east part Mokelumne Pass ; west side, from 8,400 feet westward to about 6,500 feet 
(Calaveras County). Tuolumne County: Westward to between Cold Spring and Eureka 
Valley (5,900 feet) and Aspen Meadows (6.;{00 feet) ; eastward on west slope of Sierras 
to Sonora Pass and to over 8,000 feet, and 2 miles west of White Wolf (Middle Fork 
Tuolumne) at 7,500 feet. Mono County: East side of Sonora I*ass on mountains aliout 
West Walker (*reek and in puss to al)out 8,:{00 feet ; from little southeast of Junction 
House nearly to Bridgeport Valley ; lietween latter and Antelope Valley in West Walker 
Canyon, dlsap[)earlng several miles south of Antelope Valley ; west of Mono Lake on east 
slopes of Sierras and on I^eevlnlng Creek nearly to lake ; Walker I^ake at lower end of 
Bloody (^anyon, and sparingly to alK)ut 0,.'{()() feet ; south of Mono I^ake (east side Mono 
Craters) on east Imse of Sierras to point l>eyond Mammoth ; In valley west side of Mono 
Craters to a point 7,<'iOO feet almut 7 miles south of Farrlngton's. In belt alx>ut 15 
miles wide between Mono Desert and Casa Diablo (at 7,000 to 8,000 feet) eastward from 
Sierras to south end of Mono Craters; south of Mammoth, on Imth sides of head of 
Liong Valley, and between Liong and Round valleys. Inyo County: Divide north of 
Round Valley and westward to foot of Slerrat* ; west of Owens Lake, on east slope of 
Sierra ?)etween 0,000 and 9,500 feet. Mariposa County: Eastward to Sunset Ridge (east 
of Little Yosemlte) at 9,000 feet. Mount Hoffman, headwaters of Snow Creek, at 8,5iK> 
feet, on Yosemlte Creek (north of Yosemlte Valley) to 8.500 feet, and westward to point 
(5.500 feet) 8 miles north of Wawona. Middle Fork of Kings lilver, at 9,500 feet; South 
Fork Kings to Bubim Creek and Horse Corral Meadows. Cliff Creek to Deer (7reek (Mid- 
dle Fork Kawash River), Farewell (Jjip, and Kern River canyons to 9,000 feet; Junction 
of Kern and Little Kern rivers, at 6,(M»0 ft»et ; Dry Creek meadow (near Kern River), at 
4.800 feet. Mount Breckenrldge, at 5.(M}() to 7.0<M) feet, Tehachapl Peak (Tehachapl 
Mountains), and Bear Mountain (west of Teliachapl Pass). Southern cross ranges 
(Santa Barbara National ForeKt), at elevation of from 4,.'»(M) to 8.800 feet, as follows: 
Big I»lne Mountain, at 7,0(K) feet ; Seymour Creek, at (J,7(M) to 7.000 feet ; South Fork of 
Plru River, at 5.000 feet; near Junction of Alamo River, at 4.500 feet: near Mount IMnos, 
at 5,750 to 8.800 feet. San (iaiirlei National Forest, on Mount Wilson and I*Ine Flate 
(Frazler Mountain). San Bernardino Mountains, at altitudes from 5,()(»0 to 6,700 feet 
In Bear and Little Bear Valleys, In vicinity of Crafts I'eak. and on other north slopen ; 
filso on San Jacinto Mountains ; San Jacinto I'eak, at 5,200 to 9,300 feet ; noted In east 
end Round Valley, Tahqultz, Onstatt, Strawberry, and Thomas valleys : throughout Cuya- 
maca Mountains, l)elng reported In IMne Valley, at .S.OOO feet. 

Lower California. — Mount San I»edro Martir. at 6,000 to 10,000 feet. 

OCCURRENCE. 

Commonly l)etween the upper altitudes of western yellow pine and of white lir, with 
no sharp line of separation between Its range and the ranges of these trees ; usually over- 
lapping the upper rftnge of y<*llow pine and somctinieH «'xc<»eding thai of white fir. Best 
commercial growth lietween 5,000 and 6,500 feet elevation. Soil requirements moderate, 
but for best growth demands woll-drained, loose, coarse, sandy or gravelly soil with 
abundant moisture. Occurs extenHively. however, though in poor form or much ntunted, 
on poor, shallow soils and In crevices of bare rock. Appears to require more soil moisture 
than white flr and sugar, yellow, and Coulter pines. 

Occasionally in pun* Htands, and often predominating in mixture. Pure forests occur 
at lower altitudes wlicre si>il aiid moisture conditions are the in'st, as in lM>ttomK and 
along streams, or at higher elevatUnis. soil on rocky summits, where more exacting trees 
are excluded for want of sufficient moisture. At north, associates with western yellow 



H 



( 



k -'>r 

^5 






• 



FOREST TREES OF THE PACIFIC SLOPE. 49 

pine, lodgepole pines, white and red fin, sugar pine, and Incense cedar; in sonth, asso- 
ciates with bigcone spruce, white fir, incense cedar, western juniper, and Coulter, sugar, 
limber, western white, and lodgepole pines, the last three near its upper limits. 

Climatic Conpitions. — Endures wide annual ranges of temperature, but lowest and 
highest In regions of best growth are about zero and 100" F. Mean annual rainfall of 
greater part of range varies from 20 to over 60 inches, with an average of about 35 Inches 
where best growth occurs. Requirements of atmospheric moisture less than for white fir 
and sugar pine, but greater than for Coulter pine, western yellow pine, and Incense cedar. 

Tolerance. — Fairly tolerant in youth, ranking between yellow and sugar pines and 
permitting Its seedlings and low trees to persist under shade of chaparral on east and 
south exposures ; in later life, as tolerant of light as western yellow pine. 

REPBoorcTiON. — Prolific seeder. Seed years rather Irregular, but seeds locally in range 
nearly every year. Seed of high germination (50 or 60 per cent) and persistent vitality. 
Produces seed only at rather advanced age, becoming less productive In old age. The 
heaviness of Its seeds confines reproduction chiefly to neighborhood of seed trees. Range 
of reproduction increased as seed trees stand on slopes, down which seed is washed or 
blown. Birds and rodents cat large numbers of seeds and assist some in dissemination, 
lias vigorous reproduction at higher altitudes than has western yellow pine. Exposed 
mineral soil Is the best seed-bed. Germination not prevented by moderate shade. 

Lodgepole Pine. 
Pinna contort a liOiidon. 

DISTINGUISHING CHARACTERISTICS. 

The pine described under this name Is one of the most interesting of Pacific 
species on account of its variable characters and on account of its enormously 
wide range, which extends from sea level to nearly 11,000 feet elevation. For 
many years a fruitless effort has been made to keep the tree which inhabits the 
northern Pacific coast region, extending to Alaska and eastward over the 
western Cascades, and known as Pinus contorta, distinct from the tree of the 
high Sierras and Rocky Mountains plateaus, known as lodgepole pine (Pinus 
murrayana and P. contorta tnurrayana) . The distinctions assembled to sepa- 
rate these trees are one after another broken down when the trees are carefully 
studied thoughout their great range. Differences in thickness of bark, size of 
cones and leaves, or size and form of the tree, are not too great to be 
consistently merged In one polymorphous si>ecies, as It Is proposed to do here. 
The repnxiuctive organs of these sui)i)osedly distinct trees are essentially the 
same. With no characters found in these organs to warrant a distinction of 
8i>ecies, the other so-called distinctions dei>ended ui)ou are believed to be un- 
worthy of serious consideration. Perhaps no other North American trees have 
given so much trouble, or left so much uncertainty in the minds of those who 
liave attempted to hold them sei)arate. Hecent students of trees have l)et»n slow 
to depart from the time-honore<l judgment of earlier writers. It is confidently 
l)elleved, however, that those writers would have taken the broader view had 
they been able to study the trees as they grow in all their retreats. 

In its Pacific habitat this pine is a low tree with a dense rounded or pyram- 
idal crown, the large, much-forktKl branches often extendiitg down to the ground. 
This form is the result of an oi)en stand, whl<'h i)ermits other pines to i>roduce 
a similai form. In very close stands it develoi)s a tall, clean, slender shaft 
with a short, rounded, small -branched crown. This is its characteristic form 
in its more eastern range, and has there given the name of " loilgei3ole pine." 
The trunk bark of the Pacific coast form is about an Inch thick over the lower 
half or third of the stem; it is a deep purplish red-brown and has deep, rough 
furrows and ridges which are sharply cross-checked ; young poles and the crown 
branches and stems of old trees have thin, sm(K)th, fine scaly, i)ale brown bark, 
with a grayish tinge. Bark of the latter character is borne mainly by trees 
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growint; away from the roast nnd by tbe eastern representative of tbis species. 
The tliln bnrk results iu extensive destrucllon of this tree by fire, which no«D 
SC'orches the thickest of this bark so biidly m to kill the trees. The Pnclfli- 
trec Is 20 to 40 feet bigb iind from G to 20 Inches In diiinieter; the trunk Is 
short and thickly set with hu;:ely develo]>ed branches, except in very dense 
stands. In Its enstem range tbe t^ee attains a height of from 50 to 100 fpet. 
and In close stands develoiw n stnootb, clean trunk for from .% to GO feet ; from 
12 to 24 Inches Is the usnal diameter. Taller and larger trees ocinir. The 
follaKe of Ihe coast tree is dark yellow-jjreen. but away from the sea It becomes 
distinctly a bright yellow-Rreen. which ia characteristic thronftliont the Interior 
Pacific and cistern range. The leaves (fig. lH), regularly 2 In a bundle, are 




from about 1 Inch to nearly .1 Inches liinc; i 
Heason's growth of leaves remains on the trees fr<im i 
]>ersis(eucc appears to belong more to yomig trees, on w 

wmietiiiieH for nine yeiii-s. Tlie leaves of the IMcmc fi 
third lis thick as those of Ihe inliiiiil and eastern rcprf 



an eighth of .-in Inch wide, 
her. Very many Irees oitei: 
BeedR, while (lie cones of ol 
a number of years. 0|k'ii oi 
jears, some of the cliiseil < 



alxiiit 12 indies loi^. A 
six to eight years: long 
vhlch leaves are retained 
alKiut one- 
'rilatlve, which are nearly 



Cones (lips. 1.5. 10) ri|>en lale in .\ngnst and Scplem- 
thelr com>s In late fall and slid ncjirly all of their 

ler trees in the same UK'allty may reniahi closed for 
closeii they adhere to tlio liranclu's for a iiri-at man; 

nes finally o|XMiliig nnd lll>eraling their •<ee<l. Tlie 
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ironderfiil reprodnctive iiow«r of tbiB species un areas over wbk'h lis stand baa 
been billed by Are Is dependent upon the ability of the closed cones to eodure 
a Are n-h1ch bills tbe tree without injuring Its seed. After fire, tbe cones 
open and shed tbelr seeds on the bared ground and a new growth springe up. 
Another remarkable adaptntlaii Insuring this tree agalDst extinction by Are Is 
its habit of prodaeing fertile cones at the early age of from 7 to 10 years. 

When the coiies are fully rli>e the scale tips are sbiuy and a cluy-brown color, 
tbelr Inner portion being a bright purple-brown. The seeds (dg. 15. a) ore deep 
reddish brown, with black-brown Rpots. Seed lenves. coiutnonly 5. but soiue- 
tltnes 4. Wood varies in grnln; fine in dense stands, moderately roarse In tbe 
open ; commercially important. Wood of the Pacific tree Is a pule reddlsb 




brown, while the eastern wood is yellow or yellowish-brown. Both are hara 
The enstem wood la lighter, teas resinous, and straigliter-gruiiied. 

IiOKOEVTrT. — Attains an nge of from 100 to ITii years; but doubtleso it is 
cupable of reaching from 2tX) to possibly ;tOO years. If exempt from tire, to 
wbicb, throughont Its range. It' quickly suecunibs ou account of it!' thin bark. 
Many stands have In tbe jiast attained an a^c of only DO years before being 
killed by forest flres. 



m AlukiD CMRl and Inlerlor Yukon territor}- xoiiltairj 
■Dd tbroiigb tbe Rockj UouatHiiiB to (be BJuck IJIils 
n Colondo. Tbe K>-callpd trplcnl PInuf contartn (eio 
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murrayana) ranges from the coast and islands of Alaska southward mainly in the im- 
mediate vicinity of the Pacific coast of British Columbia, Washington, Oregon, and Tall- 
fornla to Point Arena, Mendocino County, and Gasquet, Del Norte County. In this range 
it grows commonly from near sea level to about 500 feet elevation, but forms of It are 
reported in Washington and Oregon up to about 3,000 feet. 

Alaska and Canada. — Frond western Coast Range in British Columbia eastward to 
plateau east of Rockies. At north, on Pacific slope at Chllcat Inlet, Square Island, and 
Skagway at sea level, and up to 1,000 feet at Glacier Station. Headwaters of Yukon 
River from north side of White Pass to Lake Le Barge, Lewes River, and thence down 
Yukon River to point a few miles below Fort Selkirk (latitude 02** 45'). East of the 
Yukon, northward on divide between Klondike and McQuestion rivera to latitude 64^ 
(northern limit now known), 80 miles east of Dawson, and eastward to Mayo Lake, 
in same latitude ; eastward on MacMillan River to a point 50 miles up the south fork, 
and eastward on Pelly River, to longitude 133** 30'. Plateau east of Rockies, on Dease 
and Llard rivers to Devils Portage, and on Peace River to hills between Athabaska 
River and I^esser Slave Lake and Athabaska Landing. Follows eastern foothills of 
Rocky Mountains southward, at about 4,000 feet elevation, on line of C&nadian Pacific 
Railroad, occurring from Silver City to Luggan, but not reaching timberline. At south, 
eastward in Assinilmla to Cypress Hills, from summits of which it extends down 500 
feet. Throughout interior mountain region of southern British Columbia above 3.500 
feet, and below that on sandy benches and river flats. 

Washington. — West of Cascades, on Pacific and Puget Sound shore and also away 
from coast In bogs and about gravelly prairies below 3,.300 feet. Noted at Westport, 
McAllisters Lake. From Cascados eastward to northeastern and Blue mountains. Abun- 
dant on east side of Cascades at from 3,300 to 5,000 feet, occasionally reaching 7,100 
feet and descending to 1.500 feet ; occurs sparingly on west side In Washington National 
Forest at 3,000 to 5.000 feet near Darrlngton, on Sulottle River, State Creek, upper 
Skagit River, and northward to the Canadian boundary. On east slope of Cascades 
descends, on Stehekln RIVer, to 2,100 feet ; southern Washington National Forest, between 
1.500 and 7.000 feet ; Hainler National Forest, between 1,800 and 7,100 feet ; ascends to 
5,900 feet in Chelan Range; Blue Mountains. al>ove 3,000 feet. Colville National Forest, 
above 4,000 feet. Noted on Mount Rainier, Mount Adams, Wenache Mountains, Falcon 
Valley. Pcnd Oreille River, divide between Columbia and Yakima rivers, near Lake Cush- 
man, and l>etween T'nlon City and Shelton — south of Olympic Mountains. 

Okkoon. — Sea beaches, bogs, creeks, and meadows to east slopes of Cascades (below 
6.(K)0). Noted at Seaside and Clatsop Beach (near Tillamook Ilead). Cascades and east- 
ward to Warner Mountains and Wallowa National Forest, generally between 4,000 to 
8,000 feet ; mainly on east side of Cascades, and only ut high elevations on west side. 
In northern Cascades, at 3,500 to 5.500 feet ; noted on north side at Mount Hood from 
3,1(K) (22 miles south of Hood River Station) to 5.000 foet ; also on south side of 
Mount Hood, alwve Government Camp at over 2.."i(M) foot and down west slope to 
1.700 feet (mile east of Tollgate) ; Camas Prairie (south of Mount Hood). In south- 
ern Cascades, on east side, at 4.200 to 8.500 feet, aqd at 0,200 to 8,000 feet on 
west side. Eastward over upjier Deschutes Hlver Valley to Lava on I^auUna Creek, 
Paulina I^ake and I'engras Ranch ; farther south, to East Fork Deschutes, Walker Range, 
and Sinks rreeks at 4.900 to 0,300 foet. Mount Mazama, at 4,800 to 0,300 feet and east- 
ward to Fort Klamath, west shores Klamath liRke. and eastward on KIamath-I>eschut«i 
Divide and ranges of Klamath River Basin to Warner Mountains between Goose and 
Warner lakes. Notp<l in Goose Lake National Forest alnivo 0.000 foot, east and north of 
(tearliart Mountain, on Swamp Creek down to 5,.'iOO feet, Klder and Bear creeks and west- 
ward from Summer Lake to .Sprairne and Sycan rivfr valleys. Reporte<l from southern 
coast range In Siskiyou National Forest. Blue Mountains, at 3.000 to 0.000 feet; here on 
headwaters of North, Middle, and South forks of .lolin Day River; region of Meacham; 
headwaters of (Jrande Itonde and Powder rivers; (Iranlte (*reek ; vicinity of Strawberry 
Butte, and elsewhere. In Wallowa National Forest ; not«Hl on Big and lilttle Sheep 
creeks at 5,950 ft»et. 

Califokma. — Klamath and Trinity mountains. Mount Sliasta region and southward 
throughout Sierras. Immediate seu beaclu'S southward to Point Arena (Mendocino 
County) and Inland up Smith River (northwest l>el Norte County) to (Jasquet, below 
500 feet. West side of Sleryas to head of Little Kern River and to South Fork of Kern 
and main Kern River Divide; on east shle. down to Cottonwool Creek. Southern crofls 
ranges and southward to San .lacinto Mountains: westward to the coast redwood belt, 
and eastward to Warner Mountains. Northern California, at .'i.ooo to 7.000 feet; at 
6,(KK) to lO.(MM) feet in central part ; at H.ooo to ll.ooo feet in southern part. Klamath 
National Forest, at 5.(M)0 to 7.000 feet : northeast of Mount Shasta, aluMit Black Butte 
and Butte Creek, at 5,00() to 5.000 feet ; (itK>sene8t Mountain and eastward to east and 
northeast slopes of (ilass Mountain (about 14 miles south of Tule Lake ou line between 
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Slakiyou and Modoc counties) at 6,700 to 7,500 feet, and Warner Mountains (Modoc 
County), here noted on South Deep Creek; west base Mount Eddy In Trinity National 
Forest, at 5.000 to 7,000 feet ; northeast slope of Mount Shasta at 5,400 feet altitude (8 
miles northeast of Ash Creek) to 5,000 feet (3 miles northwest of Inconstance Creek) ; 
between south base of Mount Shasta and Black Fox Mountain ; general over Mount Shasta, 
Plumas, Lassen Peak, and Diamond Mountain National forests, at 6,000 to 7,500 feet, or 
sometimes between 4,000 and 8,000 feet. North slopes of Lassen Peak on Hat Creek, 
south slopes down to 5,500 feet. Plumas County: Eastward to Prattville and to west side 
of Spanish Peak range (west of Quincy), below 5,500 feet and westward to Bucks Valley 
at 5,100 feet. Sierra County: Eastward to east side Yuba Pass (above Sierra Valley) ; 
westward from 6,000 feet on west slope of main divide down to 5,200 feet (Basset Road 
House) ; South Sierra Valley eastward into Nevada. Nevada and Placer counties: West- 
ward from Truckee on Truckee Canyon to Donner Lake region and down west slopes of 
Sierras from 8,000 feet, to Cisco and Emigrant Gap below 6.000 feet. Eldorado County: 
Eastward to Tallac (south end Lake Tahoe) and southward (along Little Truckee River) ; 
westward to Grass*Lake Valley at 7,800 feet ; west slope Sierras from Summit (7,500 feet) 
westward to Echo (5,500 feet). Alpine County: i-Iastward to Silver Creek at 7,500 feet, 
and westward over Mokelumne Pass into Calaveras County, "here extending to point 10 
miles west of Bloods. Northern Sierras, at 6.<K)0 to 9,000 feet — sometimes down to 4,500 
feet on west slopes ; Stanislaus National I-'orest, at 6.000 to 9.300 feet — rarely down to 
3.500 feet or up to 10,000 feet. Tuolumne County: Eastward on east side Sierras over 
Sonora Pass (9.600 feet) to Walker Creek Valley (S.l'OO feet), Mono Pass (10,200 feet ), and 
adjacent west slopes of Mount Dana, Mount (ilbhs, »addleback Lake, and Tlo;;a Pass ; 
westward on west side Sierras to between fold Spring and Eureka at 6.200 feet ; Aspen 
Meadows at 6,200 feet. Mariposa County: Westward to 6,400 feet (road Vosemite to 
Crockers), Fish Camp (3 miles south of Wawona) at 4,900 feet. Mono County: Eastward 
nearly to Mono Lake on Leevlning Creek, below Mono Pass from 9,400 feet down to Walker 
Lake, Devil's Cauldron, and southward to Mammoth. Southern Sierra National Forest, at 
6,900 to 10,500 feet — rarely down to 5.500 feet or up to 11.500 feet ; generally at 9.000 to 
11,500 feet on east slopes. Fresno County: Westward to Junction Meadow. Iilnkey Creek 
(tributary Kings River) below 5,500 feet ; eastward to Kearsarge Pass. Tulare County: 
Noted around Rowell Meadow and southward to i'lover Creek divide ; upper Kaweah River 
region ; upper part of Sequoia National Park and al>out Altu Meadow ; head basin of East 
Fork of Kaweah River (Mineral King to Farewell Oap) ; on high ridge between Cliff 
Creek and Deer Canyon (tributaries Kawenh River). Headwaters South Fork of Kaweah 
River. San Gabriel National Forest, summits of eastern part, at 8,000 to 10.000 feet — 
rarely down to 3,000 feet or up to 10.400 feet. San Bernardino National Forest, sum- 
mits of eastern part, mainly above 8.500 feet — rarely down to 6,900 ; in this Forest, 
known on Gras'back Mountain. Big Bear Valley. Bluff Lake, ridge l)etween Santa Ana 
Canyon and Bear Lake, and Bear Creek Meadows. San Jacinto Mountains, above 9,500 
feet on west slope, and above 7.000 feet on east slope. Only on San Jacinto and 
Tabqultz peaks; noted In Round Valley, lietween Deer Springs and San Jacinto Peak, 
between latter and Marion peaks at over 10,000 feet elevation. 

Lower California. — Northern part of Mount San Pedro Martlr at about 8,500 feet. 

KsLBt of the Pacific' region, this pine nmjres from nortlu»rn Idaho and Montana 
southward through Wyoming, I'tah, and western Colorado, also in the Black 
Hills of South Dakota, and will In? dealt with in a future publication. 

OCCURRENCE. 

On high plateaus and benches in vicinity of streams, mountain meadows, and lakes, 
on broad ridges, and on long, gentle sloi>e8 and bottoms of stream basins. North and east 
slopes are more favorable than west slopes, whlh» south slopes, except In sheltered coves, 
are least favorable. Especially abundant in Sierras about mountain meadows and lakes. 
The typical coast form (commonly distlngiiished as Pinus contorta) occurs on sea coast 
In sand dunes and barrens and sometimes about tide pools and swamps. Adapted to 
dry, jpravelly soils, but prefers sandy, moist ones of gentle slopes, depressions and pla- 
teaus, where the largest growth occurs. Stunted forms grow persistently, however, In 
crevices of solid rock throughout head basins of nearly all Sierra streams. It avoids 
limestone. 

In Sierras it forms extensive pure forests, particularly about rapadows. while on 
higher, rocky, broken ground It Is associated mainly with Jeffrey plno, red tir. and west- 
ern white pine, and sparingly with black hemlock and aspen. At high elevations in Ore- 
gon, with Douglas flr, alpine flr, straggling noble and amabilis tirs. 

Climatic Conditions. — Apparently intermediate in rtMiuiroments between Douglas fir 
and Engelmann spruce. Demands more moisture in soil and air and a lower average 
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tompcrature than Douglas fir or yellow, pine, but probably less moisture 
temperature than Engelmann Hpruce and alpine fir. Actual climatic requi 
fully determined. 

Tolerance. — Very Intolerant of shade, especially when young, but able to 
a long time (20 or 30 years) in very dense stands or for a shorter period 
daily adverse light conditions. Requires and thrives best In full light, 
stands with full top light, such as commonly follow complete destruction of tbm 
forest by fire, thrive for many years (50 or 60) in dense stands with little na 
ning out« while a thinning of overtopped trees at earlier periods in nneven 
\b a proof of its inability to endure long-continued shade. 

Reproduction. — Usually a prolific annual seeder and large numbers of cones 
Seed of high rate of germination, and with persistent vitality. Bears fertile 
from 6 to 10 years of age when in the open. In crowded stands cones are borne 
from 15 to 20 years old. Small, light seed w^idely disseminated by wind — to 
yards from mother trees. Squirrels and birds destroy groat numbers of seeds, 
effect on reproduction Is inappreciable. Extension by natural seeding is ordi 
scant, and uneven, but w^ith aid of fire is exceedingly thick and even. Full I 
exposed mineral soil are n^quisltes of good reproduction. The latter condition 
duccKl by fire, which, when it do(»R not consume the cones, leaves them open or III 
tion to open and release* their seeds. Fire is tints es|M>ciaIiy instrumental in tlis 
duction of this pine. 

Gray Pine; Digger Pine. 

Phi us Hohiniana Dou^^las. 

DISTINGUISHING CHARACTERISTICS. 

Gray or Digger pine owes its common names to the pale blue-green 
its foliage and to the fact that the large see<ls furnish an im|x>rtant food 
California Digger Indians. Its gray, thin-foliage<l crown of one or 
upright forks with lower drooping small branches distinguishes It at 
tances from associated trees. The meager foliage permits the big, dark 
to be seen half a mile away. Young trees form a rounded or pyramidal 
of upright branches from a short, thick stem. In middle age two or 
the upper branches grow very large and long, forming conspicuous U 
forks. Old trees are fr(»m 50 to 75 ft»et high, with a bent or rarely 
trunk from 20 to ^ feet long and from 18 to 'M) inches in diameter, 
ti-ees are sometimes found. The bark of young trees and of branches is 
gray ; that of mature trunks is al)out 2 inches thick and very roughly 
and rldge<l. The ridges are scaly, wide, irregularly connectetl, and of 
gray-br(»wn. tinged with purple-red in unweathenHl parts. The thin, d 
clusters of leaves, a light blue or gray-gnHMi. occur two in a bundle (fig. 
and are from 8i to alnnit 12 indues long. Those of a year's growth rei 
the tree for thnn* or four years. WIkmi the tree is planted for omam 
rich, irrigated soil, within its natural range, tlie foliage l)e<*omes very 
stouter, giving the tree an entirely different as|HH*t from one grown In 
native habitat ; the cones of such cultivat*^! tnvs are usually smaller, 
the exception of the Coulter pine, the gray pine produces the large.st and 
lest cones of any American pine (fig. 17). They mature by September « 
second season, remaining firmly attaclied to the branches for a number of 
The cone scales oikmi very slowly, so that st»tHls continue to be shed for 
months. Indians hasten the oi>ening of the cones by placing them in a 
fire. Cones are from «»i to lOi inches long. The tips of the scales are 
dish or chestnut brown, later weatliertnl and grayish brown. The 
17) and short wings are very dark chocolate <»r blackish brown. Seed 
commonly 15, but often ir». Wood, very coarse-grained (th«» result of sea, 
or open stands), dark yellowish brown, often tlngeil with red; locally ui 
fuel. 
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temperature than DouglaR fir or yellow, pine, but probably less moisture and higher 
temperature than Kngelmann spruce and alpine fir. Actual climatic re<iulrement8 not 
fully determined. 

Tolerance. — Very intolerant of shade, especially when young, but able to persist for 
a long time (20 or 30 years) in very dense stands or for a shorter period under spe- 
cially adverse light conditions. Requires and thrives best in full light. Even aged 
stands with full top light, such as commonly follow complete destruction of the former 
forest by fire, thrive for many years (50 or 60) In dense stands with little natural thin- 
ning out, while a thinning of overtopped trees at earlier periods in uneven-aged stands 
la a proof of Its Inability to endure long-continued shade. 

Reproduction. — Usually a prolific annual seeder and large numbers of cones are borne. 
Seed of high rate of germination, and with persistent vitality. Bears fertile seed at 
from 6 to 10 years of age when in the open. In crowded stands cones are borne by trees 
from 15 to 20 years old. Small, light seed widely disseminated by wind — to about 200 
yards from mother trees. Squirrels and birds destroy great numl>ers of seeds, but the 
effect on reproduction is inappreciable. Extension by natural seeding is ordinarily slow, 
scant, and uneven, but with aid of fire is exceedingly thick and even. Full light and 
exposed mineral soil are requisites of good reproduction. The latter condition Is pro- 
duced by fire, which, when It do(»s not consume the cones, leaves them open or in condi- 
tion to open and release their seeds. Fire is thus esi)ecially instrumental In the repro* 
duct ion of this pine. 

Gray Pine; Digger Pine. 

Phi us sahhiiatia Douglas. 

DISTINGUISIIINCi CIIARACrTERISTICS. 

Gray or Digger pine owes its common names to the pale blue-green color of 
its foliage and to tlie fact that the largo seeds furnish an important food to the 
California Digger Indians. Its gray, thin-foliagod crown of one or two long 
up|*ight forks with lower drooping small branches distinguishes it at long dis- 
tances from associated tret»s. The meager foliage permits the big, dark cones 
to he seen half a mile away. Young trees form a rounded or pyramidal crown 
of upright branches from a short, thick stem. In middle age two or more of 
the upper branches grow very large and long, forming consi>icuou8 U-8hai>ed 
forks. Old trees are from 5() to 7r> feet high, with a l>ent or rarely straight 
trunk from 20 to 30 feet long and from 18 to .30 inches in diameter. Larger 
trees are sometimes found. The bark of young trees and of branches is a dull 
gray ; that of mature tninks is al>out 2 inches thick and very roughly furroweil 
and ridged. The ridges are scaly, wide, irregularly connected, and of a dark 
gray-brown, tinged with purple-red in unweathere*! parts. The thin, drooping 
(^lusters of leaves, a light blue or grny-gnn'n, occur two in a bundle (fig. 17, a), 
and are from 8* to nlM)ut 12 inches long. Thos<» of a year's growth remain on 
the tree for thret* or four years. When the tree is planted for ornament in a 
ri<*h, irrigated soil, within its natural range, the foliage l)ecomes very much 
stouter, giving the tree an entirely difTcMvnt asi>ect from one grown in its dry 
native habitat; the cones of such cultivated treses are usually smaller. With 
the excei)tion of the Coulter pine, the gray pine pro<luc(»s the largest and heav- 
iest cones of any American pine (fig. 17). They mature by Septjinber of the 
second season, remaining firmly attache<l to the branches for a numl)er of years. 
The cone scales oirmi v(»ry slowly, so that simmIs continue to be shed for several 
months. Indians hasten the opening of the cones l)y placing them in a small 
fire. Cones are from (»A to 10* inches long. The tips of the scales are a red- 
dish or chestnut brown, later wenthcre<l and grayish brown. The seeds (fig. 
17) and .short wings are very <lark <-liocolnt(» or blackish brown. Seed leaves 
commonly in, but often 1(». Wood, very coarse-graine<l (the n^snlt of scattere<l 
or open stands), dark yellowish brown, often tinged with red; locally used for 
fuel. 
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Longevity. — Little Is definitely kiiowu of the longevity of this pine. It ap- 
pears to attain its average full growth in from GO to 80 years; trees from 20 
to 24 inches in diameter are from 40 to 50 years old. Recurring fires, to which 
it has been subjected, seem to prevent its longer survival. If permitted, it 
would probably not attain an age of over 150 years except in a broken and 
decrepit form. 

RANGE. 

California. — Foothills, lower mountain RiopeR, and high valleys (at north) of coast 
ranges and Sierras. 

CtMst Ranges. — From upper Sacramento and Trinity rivers and Hoopa Valley (on 
Klamath River, Humboldt County) to southern cross ranges; generally at elevations of 
500 to 4,000 feet — occasionally to 5.000 feet. Shatta County: North limits, delta in 
Sacramento River Canyon, above mouth of Pitt River, at 1,150 feet, and at point 15 
miles up McCloud River ; eastern limits. Isolated bodies In northeastern comer of county 
on hills west and south of Fall River, and on Ilat Creek (near Cassel). main body end- 
ing 2 miles east of Montgomery Creek (tributary Pitt River) ; west limit, on west side 
of Sacramento Valley on ridge west of French CJulch at 2,400 feet ; south limit. Immedi- 
ately on Sacramento River at Anderson (11 miles south of Redding). Trinity County: 
North limits. Trinity River and Weaver Creek considerably alcove Weavervllle at 2,100 
feet. Canyon Creek (10 miles above Junction) at 2.400 feet; western limit, east side 
Mad River Valley on bottom slopes of South Fork Mountain. Humboldt County: Only 
in Trinity River bottoms, mainly In Iloopa Valley (north limit). Supply Creek Canyon 
and Redwood Creek (west of Iloopa Valley near Bnlr ranch), west limit. Tchnma 
County: Eastward on west side of Sacramento Valley to point 8 miles west of Red Bluff 
(700 feet), and 2 miles southwest of Paskenta ; on coast range (0 miles west of Beegum 
pcmt-office) at 3,000 to 3,400 feet. Mendocino County: Westward to west slopes of Eel 
River, at 1,000 feet, and northward on Russian River to Hopland. Sonoma County: 
Westward to west side of Russian River; southward to Alexander Valley (Russian River, 
south limit In coast ranges), yapa County: South and southwest slopes of Mount St. 
Helena at 400 to 2,800 feet, southward on ridge east of Napa Valley to point several 
miles south of Calistoga ; also on ridge west of Napa Valley nearly to Rutherford (south 
limits in north coast range). Yolo County: Eastward to east ends of ranges on lioth 
sides of Capay Valley (south limit In north coast mountains). Colvsa County: East- 
ward In Sacramento Valley foothills to hills about Sites, ridge west of Antelope Valley, 
hills bordering Cortena Creek, to point within alH)ut 10 miles of Williams, and to 
one between Arbuckle and Punnlgan (Southern Pariflc Railroad). Lake County: Gen- 
eral lietween 2.500 and 3.000 feet, but on north slope of Mount St. Helena only up to 
1.500 feet. South of San Francisco, on north slopes of Monte Diablo (Contra Costa 
County) at 800 to 3,000 feet, and on east slope near headwaters of Marsh Creek. Mount 
Hamilton Range (Santa Clara County), west side at 2,000 to over 4.000 feet; also 
farther south about Ollroy Hot Springs. Not in Santa Cruz Mountains west of Santa 
Clara Valley nor about Monterey Bay (Monterey C<»unty). Common in Santa Lucia 
Mountains, east of summit, at 400 to 2,500 feet : and also on west slopes In vicinity of 
Los Burros. Abundant in Reverse Canyon soutli of -\rroyo Seco and east of Santa Lucia 
Peak ; also on nearly all slopes on south side of divide, except on Santa Lucia Peak : 
south of Santa Lucia Peak al)out 1 mile bolow Milpitns schoolhouse ; on San Antonio 
Creek to Jolon and vicinity upper San Antonio Creek slopes and tributaries to 2.000 or 
2,500 feet, here meeting lower border of Coulter pine ; southeast border of Monterey 
County on hills about I*riest Valley, and eastward into west Iwrder rif Fresno County. 
Han Benito County: Common on Oabalan and San Benito ranges ; Chelone Creek Canyon 
and neighboring hills; higher hills west side of Bear Valley and northward on higher 
parts of Gabalan Range to point opposite Tres IMnos ; second ridge east of San Benito 
Valley (south of San Benito post-office), and farther south on hills most of the way to 
Hemandex and New Idria ; hills about Bitter Water Valley. In San Luis Obispo National 
Forest, at 1,000 to 3,000 feet. Noted a few miles south of Templeton on east side San 
Luis Obispo Divide, but very rare on west side of San Joaquin Valley from south border 
of San Benito County southward to end of valley. Below 4.000 feet In San Rafael and 
San Emigdio mountains, and on north slopes of Mount Pinos; Santa Ynez Range, at 
500 to 5,000 feet ; slopes of Sierra Llebra and extending nearly down to Antelope Valley. 
Sierra*: General on west side. In upper foothills, from mouth of Pitt River to Walker 
Basin. In northern part, chiefly at 500 to 2,500 feet — sometimes to 3,000 feet, or in 
canyon of South Fork of Yuba River, to 4.200 feet ; In central part, range mostly 800 to 
.^.000 feet, but occasionally reaching 4.000 feet. Tehama County: West limit on Sierra 
foothills, 7 miles east of Red Bluff (on Sacramento River) ; east limit, 1 mile east of 
Paine poet-office, at 3,000 feet, and Lyonsville. Butte County: Westward to point 2 miles 



56 FOREST TREES OF THE PACIFIC SLOPE. 

east of Chico, 8 miles east of Nelson, and to Palermo ; eastward to point 1 mile east ct 
Magalia (2,300 feet), West Branch Feather River, Yankee Hill, Harts Mill (1,700 feet; 
7 miles east of Bidwell Bar). Yuba County: Westward to point 12 miles east of Marji- 
vllle; eastward to west base of Oregon IHlIs. Nevada County: Eastward nearly to 
Grass Valley and Nevada City. Placer County: Westward to Rocklin (22 miles north- 
east of Sacramento) ; eastward to Colfax and considerably farther in canyon of North 
Fork of American River. Sacramento County: Westward to Natoma (American River) 
and Michigan Bar. Eldorado County: Eastward 3,000 feet to point 5 miles east of 
1 lacervllle. Pleasant Vnlley, canyons of North, Middle, and South Forks of Cosumaa 
River and Mount Orcum. Amador County: Westward to point 1 mile east of Carboa- 
dale; eastward to Oleta, Jackson Reservoir (1,000 feet), volcano basin (Satter Creek), 
and between volcano and Oleta. Calaveras County: Westward to point few miles east of 
Wallace and some miles below Tuttletown and Angels; eastward to Rich Gold Gulch, 
Mountain Ranch, Mokelumne River at least to crossing lietween West Point and IXefender, 
to point 5 miles east of Murpheys (3,200 feet), and farther in canyon of North Fork 
Stanislaus River. Tuolumne County: Westward to point 8 miles east of CooperstowB 
(1,200 feet) ; eastward to Cherokee Mine (east of Soulsbyvlllc), Hetch-Hetchy Valley 
(on main Tuolumne River), to 3.500 feet on Middle Fork of Tuolumne River. Maripom 
County: Westward to point 3 miles east of Merced Falls ; eastward to point 5 miles east 
of Coultervllle (3.200 feet), to point 2 miles north of Cold Springs (Mariposa road), 
to point on Merced River about 5 miles east of Mariposa, some distance east of Chow- 
chllla at 3,100 feet, ridge near South Fork of North Fork San .Toaquln ftlver. Madm 
County: Westward to point 2 miles west of Raymond (JM>0 feet) and 10 miles east of 
Madera (1,000 feet) ; eastward to point 3 miles northeast of Wassama (3,100 feet), 
some miles east of Fresno Flat, at 3,(MM) feet, ridge east of North Fork, at 2.(100 feet 
Fresno County: Westward to point 4 mllos oast of Polhisky. to I^tcher, mouth of Mill 
Creek, on Kings River almut 20 miles oast of Sanger ; eastward to Pine Ridge east of 
Toll House, Big .Crock, and Trimmer Springs (on Kings Riven. Distribution Interrupted 
in southern Sierras ; occurs In valley of Kern River from point 1 mile west of Walker 
I*ass to Kernvllle. at elevations of 2.ri(K) to .'►.OOO feet ; southward to Walker Basin at 
3,100 feet, and northward on Greenhorn Mountains, continuously Into Tule Indian Res- 
ervation. Abundant from Kings River northward, but absent from parts (»f Tule River 
liasln, from Kaweah liasln, and from region between Kaweah and Kings rivers, bot 
reported in Eshom Valley. Kern County: Kernvllle to Havilah. Walker Basin, and nearly 
to Callente ; east of Cnllente on north slopes about IJ miles up Callente Creek (1,4(10 
feet), and to far l>eyond Flute post-office, going eastward to west edge of desert, here 
meeting upper border of tree yuccas; west of Callente, on slopes of Bear Mountaiii; 
south of Callente, common on slopes of Tehachapi Pass ; encircles Tehachapl Basin, east 
of Tehachapi. <m hills l>etween Tobuchapi Basin and Mohave Desert ; west of Tehachapl 
Valley, on divides about Britc and Cummlngs valleys; westward from west end of Cum- 
mlngs Valley for about 12 miles to promontory overlooking Kern River plain. 

Reporte<l northward In Coast Mountains to south Hlo|>eH of Slsklyous, eastward to 
Owens ^'alley, and southward to San Bernardino Mountains. 

OCCURRKNCE. 

In hot, dry valleys nnd on dry foothills. (Jrows thriftily on driest, shallow, coarse, 
gravelly soils — often baked and cracking throughout rainless summer. I^naflTeoted even 
where brush Is killed by drought. Nevertheloss It grows rapidly and very thriftily 
when planted in moist, rich soils within its range, where It becomes a much heavier 
follaged tree. 

Does not form forests, but occurs mainly In open groups or widely scattered at lower 
elevations, mostly with chaparral and foothill oaks; higher tip. less abundant and 
mingled with Kcattere<i western yellow pine, which <»ften extends l»eIow Its main belt 
Best growth l)etween 2.0(M) nnd 3.(MM) feet, where it Is the only pine In chaparral. 

Climatic Conihtions. — Not fully determined. Climate most suitable, apparently that 
only of arid regions. 

ToLKn.wcK. — In early life en<lures shade, but does not re<iulre It. Seedlings come up 
and grow rapidly under <'hap«rrnl. In Inte life general apiwarance of tree Indicates need 
of, or adaptation to. (he fullest light. 

RKpRoDrcTioN. — An annual seeder, but certain years cones are more abundant thaa 
others. Germination only nuKlenite. nnd vitality of seeds (out of cones) transient 
Large, heavy s«mh1s scattered but little ])y wind, and falling mostly close to .seed trees; 
hence reproduction mainly near seed trees. Seeds germinate late In winter during ralBJ 
■eason, usually under some shade and upon rough, bare mineral soil. 
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Coulter Pine; Bigcone Pine. 
Pinvs voultcri Jjambert. 
DISTINGUISHING CHARACTERISTICS. 

Alttioagh a smaller tree, Coulter pine remotely reseiubleH in general appear- 
ance young, or middle-aged yellow pine, from which, however, its stiff, much 
heavier foliage, stouter twigs, and huge cones distinguish it at once. Ordina- 
rily It is from 40 to GO feet high, with an irregularly «)i>en, heavy-branched 
crown. The dear trunk is short (from 10 to ir» feet), ami from 18 to .*U) inches 
in diameter. Occasionally trees reach a height of nearly 75 feet and a diameter 
of 3i feet The big lower branches aire long, bending downward, often to the 
ground, and with an upward curve at their ends; immense bunches of erect, 
stiff leaves conceal their extremities. Tlie barlv is early roughly broken, even 
on young tre«»s. That of old trunks is roughly furrowe<l and ridge<l and of a 
very dark or blackish brown ; the ridgt»s are wide, roughly scaly, and irregularly 
connei'ted with one another. Leaves, ',\ in a bundle (ttg. IS, «), are from <>i to 
about 12 inches long; as a rule, about 1) inches. Many of the leaves t>egin 
falling during tlie third summer. l)ut tliey i>ersist until the fourth sunnner. 
They are a deep bluish-green. The horribly arnuHl, extremely hetivy cones 
(fig. 18) distinguish this pine from ail of its relatives and asstx-lates. Young 
. trees (from 20 to .'K) years old) l)ear cones. The cones mature by August of the 
second summer and are from to about 14 inches long. During October the 
cones oi>en imrtly and continue to sIkhI ii few of their sihmI for several months 
afterward. Some of the cones remain attached to the branch(»s for five to six or 
niore years. The ends of the cone scales and their sharp, strong ]K)ints are yel- 
lowish clay-brown ; the inner iiortlon^ of the s<aies are dark purjile-brown. 
See<is (fig. 18, h) and their short narrow wings are a d(H»p chwolate brown, the 
latter often {taler. Seeil leav«»s, J) to 12, s<unetimes i;i or 14. Wood, light, soft, 
•tKirse grained, and reddish brown ; suitable for stn-ond-class lumber, but rarely 
(Tit A comparatively sliort-live<l tnn*. 

I»XGEViTY. — Trees from 20 to 2r» Inches In diameter are from 110 to V2Tt years 
old. It probably <1(h?s not n»ach a gi*eatt»r age than 2<>0 years. Further study 
of Its longevity Is required. 

KAN(iK. 

Southern California (coaRt and cross ranges) into northorn Ix>wor rallfornla. Only 
on inner coast ranKe from Monto Diablo to Montor(*y Hay. south of which on western 
coast ranges also, south to i)an Die^o County ; generally between 3,00u and 0,000 feet 
eleTation. 

Califobxia. — Monte Diablo in places to crest of main rld^e. Fremont Peak at north 
end Gabilan Range (between Salinas and San Renito rivers) and on higher ridges of this 
range a few miles south of Fremont Peak ; formerly over whole summit of rauge. Santa 
Lacla mountains at 550 to 4,600 ; Santa Lucia I*eak nearly to summit and west in upper 
Arroyo Seco canyon, divide l)etween head of latter and Mllpitas ('rt»ek. Willow Creek 
(tributary Arroyo Seco) from mouth to head of Tassajara Cni'k. Bear Valley, Carmel 
Rlrer. Indian Creek, coast ridge near Sur Ulvcr (above :{.«ino feet), near Cone Peak 
(southwest Santa Lucia Peak) from 'J.rioo to 4,o(M) feet. l>ut not in Pine valley. Summit 
of ridge west of Carlsso Plains (San Luis Otiispo County) at L.'ioo to ^.T.'iO fet't. Santa 
BartMira National Forest on summits and north sIop«'H from Zaca Lake to Mansana Creek 
(tributary SImiuoc River), on upi>er Sis«iuoc HIver Itasin. and on HIg IMne Mountain and 
Mount Medulce in San Rafael Mountains, at l..'no to I'.Too feet, and on suinniits of 
Santa Ynex Mountains: noted on Uancho Nuevo Cret'k. San Cabriel Mountains up to 
G.00O feet in vicinity of Mount (ileason. on Tujunga cinyon at .'{.:UM» to 4.ooo feet, at 
head of Alder Creek at rt,(HH) feet, in vicinity of Waterman Mountain at ."•.."too to (i.OOO 
feet, and on Strawberry Peak at TtAHHt to ().(HH) feet. Common In San Bernardino moun- 
tains at 3,900 to tlyOOO feet, sometimes down to 3,50U and up to 0,700 feet, limited to 
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Veei- Creek and Grass valley dralDages, Bear Valley < 6.700 feet), south side E^ 
valley, Santa Ana and City Creek canyons, but not west of Strawberry Ridge WM 
Coxey Ranch. Common in San Jacinto Mountains at 4.500 to 6,500 feet, sometfll 
to 3.500 feet and up to 7.000 feet or 7,500, as above Strawberry valley : only 
and west sides of mountains. Santa Ana Range only at head of Trabuco Cal 
southwest side Santiago Peak nearly to summit. Palomar or Smith Mountaflj 
west of San Jacinto Mountains) only below Iron Spring. Common in Balkan li 
to the south and in northern part of Cuyamaca Mountains at 4,500 to 7,000, d 
times down to 4.000 feet ; noted near Julian at 4,100 feet. Laguna Mountal^ 
of Mexican line), only on crest of east side. 

LowKR Califoe.nia. — Not within some miles of international l)oundary, 
south in Hanson I^guna Range al>ove 4.000 feet and south to Mount San P 
at 8,000 to highest summits (11,000 feet). 

(ICCUKRENCE. 
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On dry, warm slopes and ridges, as well ns sometimes un mure moist, sbeltel 
slopes in chaparral. In dry Krnvelly loam soils. 

Never in pure forests. At lower altitudes, singly or in groups on summltif 
tered ravines, and hlll coves; higher up (from 3.500 to 5.000 feet), with Incen 
yellow pine, big-cone spruce, and oaks ; sugar pine and white fir appear with 1^ 
5,500 and 7,(K)0 feet, but here I'oulter pine soon thins out and disappears. 

Climatic Co.nditio.ns. — Temperature on coastal mountain sloi>es 25** to 35 
from 15** to 100° K. on inland mountains. Humidity high near coast, whei 
foggy days are frequent, and low toward inland, or eastern limit of range 
tion. from 20 to 30 inches, and chiefly rain, in southern inland mountains js 
times endures almost arid conditions, with long drought and rapid cvaporatl<4 
summer. 

Tolerance. — Demands light except in youth, when it endures shade of chapM 

RErRoDUCTioN. — l*ersiHtent. i>criodic seeder, bearing cones often when 10 tl» 
high, and usually in three- year cycles, (termination of seed only moderate, aiuB 
(out of cones) transient. Heavy seeds : ripe in August, shed very slowly, someC 
until or after following January ; they commonly fall close to seed frees. Repn 
never dense, Is usually scattered and on exposed mineral soli and where then* 
humus. 

Monterey Pine. 
Pin us radiata I Jon. 

DISTINGUISHING CHAR.VCTERISTICS. 

• 

Monterey pine Is unique In its isolated swwoast hnbitnt, where, accoi 
exiK)Kure and density of stand, it has a comparatively tall, clean trunki 
by a conspicuously o|hmi. Irrei^rulariy Ioiik. and large branched crown. O 
are apt to have flattish crowns, while younger trees usually have 
rounded crowns. Tlie dense foliajje is brilliant det»p grass-ureen. Tr^ 
(JO to 00 feet in height and from IG to 24 inches in diameter are comis 
a height of nearly a hundreil fi»et and a diameter of 'M or 4 feet, B% 
Hionally 5 or (» feet, is mmietimes attained. Hark of aduit trees is a 4^ 
dish or blackish brown. It is broadly ridgtnl and dtH»ply furrowed, 
ridg(?s cut into close, distinct plates. I^eaves of a season's growth, wl 
slender and alK)ut 4i to (\ inclK»s long, renniin on the tre<» until the thli 
They oi-cur ddefly li in a bundle, with (X'casional clusters of two on tl 
branch or tree (fig. 10). A form of this tree (/*. nuliaia var. {h) binna 
nion (1805) = P, insi(jnin var. hhniata Wats., 1870) growing on the Ca 
(oast islands Santa Cruz and Santa Uosa. has most of its leaves 2 in a 
but not infrtMiuentiy bundles of '.\ on the same tret*. Otherwise, the cUs 
of this form are the same as those of the mainland tret*. Other North Ai 
pines (Pinutt vrhinata) exhiliit similar variations, which, like those 
preneut tree, are deemed InsuiUcient to establish varieties. The couet 
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Dee:- Creek and Grass valley drainages, Bear Valley (6,700 feet), south side Little Bear 
valley, Santa Ana and City Creek canyons, but not west of Strawberry Ridge nor east of 
Coxey Ranch. Common in Kan Jacinto Mountains at 4,500 to 6,500 feet, sometimes dowa 
to 3,500 feet and up to 7,000 feet or 7,500, as above Strawberry valley ; only on soatk 
and west sides of mountains. Santa Ana Range only at head of Trabuco Canyon and 
southwest side Santiago Peak nearly to summit. Palomar or Smith Mountain (south- 
west of Snn Jacinto Mountains) only below Iron Spring. Common in Balkan Moontatat 
to the south and in northern part of Cuyamaca Mountains at 4,500 to 7.000, and aooe- 
times down to 4,000 feet ; noted near Julian at 4,100 feet. Laguna Mountains (nortk 
of Mexican line), only on crest of east side. 

LowKE Calipobma. — Not within some miles of international boundary, but farthef 
south in llanson I^guna Range above 4,000 feet and south to Mount San Pedro Martir 
at 8,000 to highest summits (11,000 feet). 

OCCUKKE.NCE. 

On dry, warm slopes aud ridges, ns well as sometimes un more moist, sheltered north 
slopes in chaparral. In dry gravelly loam S(»lls. 

Never in pure forests. At lower altitudes, singly or in groups on summits, In shel- 
tered ravines, and hill coves; higher up (from 3,5<K) to 5.000 feet), with incense cedar, 
yellow pine, big-cone spruce, and oaks ; sugar pine and white tir appear with it between 
5,500 and 7,000 feet, but here Coulter pine soon thins out and disapi>ears. 

Climatic Conditio.ns. — Temperature on coastal mouutain sIo|k»s 25" to 35" F. and 
from 15" to 100" V. on inland mountains. Humidity high near coast, where cloudy, 
foggy days are frequent, and low toward inland, or eastern limit of range, l^recipita- 
tlon, from 20 to 30 inches, and chiefly rain. In southern inland mountains It some- 
times endures almost arid conditions, with long drought and rapid evaporation durtnc 
summer. 

ToLKRANCK. — Demands light except in youth, when it endures shade of chapamd. 

Rkpboduction. — Persistent, periodic s(>eder, bearing cones often when 10 to 15 fJMl 
high, and usually in three-year cycles, (termination of seed only moderate, and rltalMy 
(out of (rones) transient. Heavy si'eds ; ripe in August, shed very slowly, sometimes Mt 
until or after following January ; they commonly fall close to seed frees. Reprodnctls^ 
never dense, is usually scattered and on exiK>sed mineral soil and where there Is Uttli 
humus. 

Monterey Pine. 
PinuH rati lata Dou. 

DISTINGUISHING CHARACTKRISTICS. 

• 

Monterey pine Is unique iu Its isolateil sea -coast habitat, where, according to 
exposure ami density of stand, it has a comparatively tall, clean trunk topped 
by a conspicuously o|>en, irrejoihirly loup, and large branched crown. Old trees 
are apt to have tlattish crowns, while younger trees usually have narrow, 
rotmded crowns. The dense foliage is brilliant dei»p grass-green. Trees from 
(K) to 00 feet in height and from IG to 24 inches iu diameter are common, but 
a height of nearly a hundred feet and a diameter of l^ or 4 feet, and occa- 
sionally 5 or it f«H*t, is sometimes attaine<l. Bark of adult trees is a deep red- 
dish or blackish t)rown. It is broadly ridgtnl and deeply furrowed, the flat 
ridgt»s cut into close, distinct plates. Leaves of a season's growth, which are 
slender and alK)ut 41 to i\ inches long, remain on the tree until the third year. 
They (MH*ur chiefly l\ In a bundle, with occasional clusters of two on the same 
branch or triv (lig. ID). A form of this tree (/*. nuUaia var. {h) binnata Lem- 
mon (ISOT)) — P. insigtn'H var. hinnata Wats., 1870) growing on the California 
coast Islands Santa Cruz and Santa Uosa, has most of Its leaves 2 In a bundle, 
but not lnfrtM|ueiitly bundles of W (m the same trt»e. Otherwise, the characten 
of this form are the same as thos4» of the mainland tree. Otlier North American 
pines (Pinus cvhinatu) exhibit similar variations, wlilch, like those of tlie 
present tree, are deemed lusufllclent to establish varieties. The cones (Acs. 
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20, 21) are matnre by tbe middle or end of Augatit of the necond season. 
renAin strongly attiiched to the branches and closed for from six to 
more years; cut from tbe trees and dried In tbe sun, they o|>en readily. Tbe 




tips of the cone scales are smooth. Nlihiy. imd n dark ruttset-broirn. the Inner 
ponlons beioK dark purple. The iw«l» (flir- 21, a), nltli their Jet-liliit-k ]>lin)ile<l 
shells, are readily rec<%nlzed. Sccii letivus i-ouiuiouly 5 to U; occuHlonally 7. 
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Wood, i'Oiin*e-»;nilneU ; iiuiiiiii! rliiga often Itoui (iiie-Uulf nil Int-L lo iieiirly 8 
Uicli tliick. It is snft, liglit. uiid iinle j'ellowlsli brown ; ouUalilt? fur ivttr^ j 
lumtier, liut ii»t utied fOuaavrviMly. 

LciNUKViTY.— Sbort'llved. It grows verj- mpltlly trwu tlie start, both Id hplgbt I 
niid (Unmi'ler, iittjilniiig Its full KiKtt In friim S() to lOti jvnrs. luid priihnhly rni 
imssliiB llie «Be iif l."i(i ji-hi's. 'I'rftit truiii 111 In 18 liirlitw In dljuiiettr ure from 
a< to »5 rLiim oil]. 
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Knobeone Pine. 
Pinus attenuata liemnioa. 

DISTINGUISHING CHARACTERISTICS. 

The form and size of knobeone pine varies considerably, according as it gvo^n 
in exposed or in sheltered situations. It is commonly from 15 to 30 feet high 
and from 6 to 12 Inches in diameter. Exceptionally large trees are from 00 to 
80 feet high and from 18 to 20 inches in diameter. Except in very dense stands, 
trees of these sizes have broad, pyramidal crowns, the slender branches curbing 
outward and upward toward the stem; the branches grow from the trunk in 
distant circles, giving an open aspect to the crown. Old trees are peculiar in 
having the trunk forked near its middle, thus forming a thin-foUaged, open, 
narrow crown. The bark of old trunks is thin, dull brown, and shallowly fur- 
rowed and ridged, mainly near the ground ; the ridges have large, loose scales. 
The bark of young trunks and of branches and upper stems of old trees is 
smooth and light brown. The foliage is nearly always light yellow-green. The 
leaves (fig. 22), 3 in a bundle, are slender, often with a twist, and from 3 to 
sometimes 7 inches long, but mainly from 3i to 5 inches. Leaves persist for 
about four or five years. The cones (figs. 22, 23) mature by September of tlM^sec- 
ond season. Clusters of them, rigidly attached and l)ent down, encircle the main 
stems of even small trees (from 5 to 8 feet high) and are the most striking 
character of this pine. They adhere to the branches and trunk indefinitely; 
many trees showing that they have retained their cones for nearly fifty years 
(embedded in the trunk). Moreover, the cones very rarely open until the tree 
is killed or they are cut from it ; then they open only slowly. In collecting the 
seed it is necessary to force the cones open by moderate artificial heat. When 
ripe they are a light yellow or clay brown. The seed (fig. 23, h) is blackish. 
Seed leaves, 5 to 7, sometimes 8. 

Wood rather light and soft, coarse-grained, brittle, pale yellowish brown, and 
usually with a thick layer of sapwood. 

Longevity, — ^But little is known of the age limits of this tree. It Is com- 
monly killed by the recurring fires which run over the dry slopes it inhabits. 
Considering the unfavorable conditions (barren and dry soils) under which it 
grows, its diameter growth, as well as its height growth, is rather rapid during 
early life (from 15 to 25 years old). Trees from 10 to 12 inches in diameter 
are from 40 to (M) year.** old. I'robably It d<H»8 not attain an age of over 100 or 
150 years. Further study of its longevity is needed. 

RANGE. 

Tlirou^hoiit (*oa8t Moiintnlns of Boiithern Ore;(on. of (California, and also in sovtlierii 
Ca8taUo8 of Oregon and northern California SiorraB. 

Okeuon. — 8(>uthweHtern part south of MeKenzlu Klver, and eastward to western slopes 
of CascadeH, where it occurs at 1,000 to 2,000 feet elevation. 

i'Ai.iFHHcNiA. — Klamath National Forest, at about Tt,iHHi feet; Trinity National Fy>rMt, 
above 5.000 feet, extending eastward to Shasta and Whiskeytown (near Redding) and 
southward throughout the coast ranges. SUtkiyou County: East slope of Scott MoantaIn, 
betwrrn (Jazelle and Scott Valley, at about 4,000 feet, and thence to near summit; 
west slope of Marble Mountain Divide (west of Scott Valley), and thence into Russian 
Creek basin, scarce on North Fork of Salmon Ulver, especially west of Sawyers Bar; 
extreme westerix Siskiyou County (between Salmon and Trinity summits, on trail from 
forks of Salmon River to Iloopa) up to about .'>,400 feet. Humboldt County: West slope 
of Trinity Mountain (east of Iloopa Valley t between 3,700 and 4,100 feet.. In Trinity 
County on Canyon Creek near Dedrlck. JShasta County: Common on Sacramento RlTer 
nimut Redding (westward also 10 or 12 mlb'S, reaching Clear Creek), and sparlnidj 
up river to Gregory (Balrd Switch) ; also along lower McCloud River near Baird, norCk* 
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Reported from San Jacinto Mountains. Limited area on Moant Shasta at 4»000 to 6,600 
feet, between Panther and Mud creeks ; eastward to Fall River. West slopes of northern 
Sierras, at 1,500 to 3.000 feet — occasionally to 4.000 feet, and southward to Yosemite 
National Park (T). Forest Hill (between forks of American River), at 2,500 feet eleva- 
tion; north slope of Merced River (T. 3 S., R. 18-10 E.) in Sierra National Forest 
(north) : Lake Tahoe National Forest, only near Lynchburg, at 4,000 feet, and on ridge 
above Hone Shoe Bar (T. 13 N., R. 12 B.) 

OCCUBBENCB. 

Usually on dry, exposed, steep southeastern slopes, but often in deep gulches and pro- 
tected ravines. On poor, dry, rocky, or gravelly and sandy soils. Next to digger 
pine It is the least fastidious of its kind regarding soil moisture. Frequently forms 
extensive pure forests, especially In Oregon ; in foothills, it grows mainly In groups 
or singly, while in San Bernardino Mountains It Is sparingly scattered In western 
yellow pine forests, with blgcone spruce, sugar pine, white fir. Incense cedar, Coulter 
pine, and oaks. 

Climatic Conditions. — Endures seasonal temperature of from about zero to 05** F., 
with occasional heavy snows and an annual rainfall up to 45 Inches. 

ToLBSANca. — Next to digger pine, the least tolerant of Pacific coast pines. 

Repboductiom. — Abundant annual seeder, bearing cones at very early age. Seed with 
high rate of germination and with very persistent vitality in cones, no matter how old 
the cones are. Old trees often liear over .'{.5 pounds of seed. Few cones open except 
by the aid of flre, which is nearly always followed by abundant reproduction. Seed germi- 
nates In the moat barren soils, and seedlings are hardy from the start. 

Frieklecona Pine; Bishop's Pine. 
Pkius muricata Don. 

DISTINOUISHIKO CHARACTERISTICS. 

PrlcklecoDe or bishop's pine Is a little-known fli>eoIp« which, on account of 
its endurance of conditions most unfavorable to the growth of other pines, 
deserves the forester's careful attention. Ordinarily It is from 'U) to (M) feet 
high and from 12 to 20 inches In diameter; trees from 75 to 80 feet high 
and from 24 to 36 inches thick occur rarely. Young trees In an oi»en or scat- 
tered stand have dense, pyramidal crowns and short, clear trunks. Older tret»s 
under such conditions bear a dense crown r<>undo<l at the top, with stout 
bnincbes still extending low to the ground. In dense stands, in which It fre- 
qnontly occurs, the crown Is much the same, hut shorter, and the trunk is 
cleaner. The bark, early broken even on young tribes, is deeply furrowed and 
rough, with dull purple-brown scales. The deep yellow-green foliage is con- 
spicuously dense on the extremities of the numerous l>ranch(>s. The stlflf leaves 
(fig. 24). 2 in a bundle, are from .'4 to 5^ inches long: usually 3^ or 4 inches. 
Leaves of a season's growth fall from the branches during tlie second and thinl 
summers. The cones (fl^. 25), si)ecially clia meter ize<i by their indefinite per- 
sistence, are mature inAu^nist of the second season, when their prickly scales are 
shiny and a rich russet-brown. Many of them oiK»n and slusl their seed In Sep- 
tember and October, while some of them remain closetl for a numl>er of years. 
A sln^lar fact concerning the i)ersi8tent cones is that they are rarely or never 
eml)edded In the stems of the trees, as in the case of other pines with persistent 
cones. The stems of the cones are broken and slowly drawn or forced from the 
wood by each year's j^'owth pushing; apUnst the base of the cone, which is 
sometimes lightly held by the living bark. The sihmIs (fi^. 25, a) are blackish 
or very dark brown, with a rouphlsh surface. SiMsl-leaves, usually 5. but often 
4. Wood, light yellowish-brown, rather heavy and hard, moderately coarse- 
grained ; of no commercial use. 

LoifGCTiTTd — ^Little Is known conceminjr the longevity of this pine, which 
appears to grow rapidly in diameter for the first 40 or 50 years. Trees from 
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12 to 14 tnchn In diameter ore from 75 to 80 rears old. It Is probably a abort- 
Itved tree, rarely exceeding ISO or 200 yean. Fartber study ot its longerlty U 
desirable. 
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dry, gravelly sand, in peat bogs, and grows also in cold clay soils. Occnrs in pare and 
mixed stands, ftn sandy plains and gravelly slopes, in pure, crowded stands of slender 
trees. On cold clay soils, often with coast form of lodgepole pine and Gowen cypress ; 
sometimes also mingled with live oalu, Douglas flr, California laurel, wax myrtle, and 
madroDa. 

Climatic Conditions. — ^Temperature of range rarely below 25* or above 96* F. Rain- 
fall, from 20 inches in north to 11 inches in south ; snow almost unknown. Atmospheric 
moisture, high ; more than one-third of days cloudy or foggy. 

ToLXBANCB. — One of most tolerant pines ; frequently in dense stands with fairly heavy 
crown cover and soil with good humus. 

Reproduction. — Good seeder, bearing cones when quite young and about every year. 
Seed of high germination and with very persistent vitality (a number of years) when 
held in closed cones. Seeds shed tardily ; opening of cones hastened by fire, which Is 
usually followed by dense reproduction. Aggressive, extending Its range particularly 
over cut and burned redwood lands contiguous to it; then often replacing former forest 
by its dense growth. 

LARIZ. LARCHES. 

The lnrches,a al80 called tamaracks, lose their leaves every fall, their branches 
becoming bare In winter and in the spring putting forth new foliage. Their 
leaves resemble somewhat those of other conifers in being needle-shaped ; but 
they are really distinct from all the rest of our native cone-bearers in being 
produced in little brush-like bundles, from 12 to 40 leaves in each (figs. 26 to 
28), on all but the leading shoots, on which the leaves are scattered singly. The 
little bud-like spurs which bear bundles of leaves are really at>orted or sup- 
X)ressed branchlets, which, if drawn out by growth, would show their leaves 
disposed as in the leading shoots. Male and female flowers are borne singly 
on the same branches or twigs of the previous year's growth. The male, or 
pollen-bearing, flowers are small, rounded, or elongated yellow-green bodies 
about the size of a small pea, and are borne naked; the female flowers, which 
produce cones and seeds, are also small, but are scaly. They are usually bright 
puri>le or red, and are accompanied by a bundle of leaves. 

The cones of larches mature in a single season and often remain on the trees 
for one or several seasons. Two winged seeds are borne under each of the thin 
cone scales. Larch cones open shortly after they are matured and shed their 
seed. Seed-leaves, 5 to G or 7. Succeeding these tlie young stem bears single 
scattered leaves, as do also the leading shoots of branches. This manner of 
leaf growtli continues for several years, and then the seedling begins to pro- 
duce the adult clusters of leaves. 

The larches are iniiwrtant forest trees. They produce straight, tall stems, the 
wood of which is strong, moderately durable, and esi^eclally useful for round 
and i)ole tiinl)er, as well as for saw timber. 

At least tliree species of larch inhabit the I'nito<l States. One is found 
mainly in northeastern United States and tlio Canadian provinces, extending 
westward to southern Alaska. The two others inhabit the northwestern United 
States, extending northward into Canada. A fourth si)ecieQ is probably confined 
to Alaska. 

Western Xarch. 
LariT Occident alis Nuttall. 

DI8TIN(U:iSinNG CHARACTERISTICS. 

Western larch is the largest and most massive of North American larclies. 
Its straight trunks grow ordinarily to a holKbt of from 1(K) to 18<) tvot and to 

•The name Larch (from Larix) Is properly applies! only to trees of the K<*nu« TAtriae. 
During the last twenty-five yearft. however, "larch" has ]>een. and BtlU Is, applied by Inm- 
l)ermeD and woodsmen to the noble flr, Ahiett nobUin. This tree Is a tnie flr or " lialsam ** 
and in no way directly related to the larches. The use of " larch " as a name for this 
tree ahoald he discontinued. It has led to much confusion. 
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« diameter of 8 or 4 feet. Not Infreqaently trees reacb a helgbt of over 200 
feet and a diameter of from 5 to 8 feet The tnperlDg trauks are clear of 
branches tar from 60 to 100 Ceet or more, vbtle tbe crowu la a narrow short 
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long, narrow crowns with more or less weeping branches. Middle-aged and old 
trunks have reddish cinnamon-brown bark, extremely thick (3 to 6 inches), 
deeply farrowed near the base of the tree, where the ridges are strikingly 
massive; 20 or more feet above, it is much thinner and less deeply furrowed. 
The exceedingly thick bark of old and of half-grown trees is a most important 
protection against fire. Very many large trees bear evidence of having passed 
through a number of destructive forest fires witliout damage to their vitality. 
The bark of young trees and branches is thin, scaly, and dark or grayish brown. 
The color of the foliage, a pale yellowish green, becoming a bright lemon-yellow 
in late fall, distinguishes the trees from their associates. The leaves, flatly 
triangular and distinctly ridged or keeled on their inner face, are from about 
1 inch to nearly 2 inches in length. In cross-section they show a single fibro- 
vascular bundle in the center and no resin ducts. The number of leaves in a 
cluster, ranging from 14 to about 30, can not be depended upon as a distinctive 
character. The cones (fig. 26) mature in one season and are ripe early in 
August They open soon afterwards and shed their seeds (fig. 26, a), which 
are light chestnut brown. By the end of October or November the cones have 
fallen from the trees. Cones vary from about 1 to 11 inches in length; their 
foot-stalks are very short Cone scales usually with a dense coating of delicate 
whitish woolly hairs on the outside, below their centers. Seed-leaves, as a 
rule, 6. Wood, clear reddish brown, heavy, and fine-grained; commercially 
valuable. It is very durable in an unprotected state, differing greatly in this 
resiKH't from wood of the eastern larch. 

Ix)NGEViTY. — liOng-lived, attaining an age ordinarily of from 300 to 500 years, 
while the largest trees are probably from GOO to 700 years old. Trees from 16 
to 20 inches In diameter are from 250 to 800 years old. Further records of its 
age limits are re<iuired. 

RANGE. 

niRh yalleyfl and mountain BlopoFi of Routhpastem British Columbia, northweatern 
Montana, northern Idaho, WashluKton, and southward to Oregon. 

Wahiiin(}T<>n. — Mountains of northeastern part. Blue Mountains, and southern part on 
east side of Cascades. Not detected north of Omak Creek (eastern tributary Okanogan 
River in north central Oregon, latitude 48° 16'), nor in Cascades north of head of 
Peshastln Creek (tributary Wenache River, latitude 47" 30'). Mount Rainier National 
Forest, 2,200 to f»,000 fo<»t on divldo bctwoon Nfltches and American rivers: also on upper 
Natches, Tloton, uppor Yakima, Atanum, Klickitat, and White Salmon watersheds, and 
on Mount Adams. ColvlIIe Natlondl Forest, northward from Columbia River to 4,000 
feet in Kettle Ran^e. (ieneral In Washington addition to Priest River National Forest: 
Columbia River in latitude 40'* to 4*.)"^ and on Kamlak Butte, near l*ullman (eastern 
part State). Occasional stands In Blue Mountains of Wenaha National Forest, at 2,7(X) 
to 0,000 feet. 

Ore<;on. — Blue and Wallowa mountains, and Cascades southward to head of Squaw 
Creek (T. 10 S., R. E., lat. 44" 8'). Cascades, mainly on east side, but eztendlnc 
across divide for short distance, alon^ west side, from township 4, south (south of 
Mount Hood) to head of Clackamas River (T. (t S.). On north (at 2,000 feet to 4,000 
feet), east, and south sides of Mount Hood and southward, on east side of Cascades, to 
Tamarack Mountain (T. S.. R. R.) ; here very abundant. Found next on Ife- 
tolius River (T. 12 S., R. E.), southeast sides of Mount Jefferson, thence extend- 
ing southward to head of Squaw Creek (T. IG S., R. 9 E. ), the southmost limit now 
known. In Blue Mountains, on both sides of north and south ranges (Included in eftstem 
division of Blue Mountains National Forest), at 5,(KK) to 6,000 feet; southward to head 
of John Day River, and westward to township .SO east. Eastward through Wallowm 
Mountains to Big and Little Sheep Creeks (T. 46 and 47 E., R. 3 and 4 S.) nearly to tbt 
Idaho line. 

The detailed ran{;e of western larch In Montana and Idaho will be dealt with 
in a later bulletin. 

OCCUBBENCE. 



Moantain slopes, preferring north and west exposures— «tream bottoms, vallejrs, 
HtUg; rmn in canyon bottoms and on mountain summita. Exacting in requlreoMols 



F0BB8T TREES OF THE PACIFIC SLOPE. 71 

of soil molitnre ; best In deep, fresb» porous soils, but thriyes on low, moist sites and in 
dry, srsTelly soils. 

Sometimes forms pure stands, bat usually In mixed stands. Its best growth is In 
northeastern Washington, northern Idaho, and northwestern Montana, where It often 
occurs In pure open forests in TSlleys and slopes. In the Blue Mountains of Washington 
and Oregon, on typical flats. Here, also, areas of this larch and lodgepole pine are inter- 
spersed through the forest of Engelmann spruce, white and lowland firs, and Douglas 
fir ; the silTlcal characteristics of larch and lodgepole pine appear very similar in Tiew of 
common association. Of largest sise at lower elevations along Priest River (Idaho), In 
mixture with western white pine, western red cedar, Douglas fir, western hemlock, Engel- 
mann spruce, and lowland flr. It Is a more important part of Douglas flr forests some- 
what higher up, where it Is associated also with lodgepole and western white pines, 
lowland and alpine firs, Engelmann spruce, cottonwoods, and birches. In Bitterroot ! 
mountains (northern Idaho), in pure stands or with slight admixtures of Douglas flr and 
western yellow pine. 

Climatic Conditions. — Seasonal precipitation, from alwut 20 to about 30 Inches, 
with a moderately heavy snowfall remaining on ground untl^jsummer. Rains frequent 
in spring and fall, but summers hot and dry. V 

ToLBaANCB. — Very intolerant of shade throughout life; probably demands even more 
light than western yellow pine. This Intolerance partly compensated for by early rapid 
height growth, which carries it above suppressing heavler-follaged associates. Appears 
more tolerant on moist than on dry soils. In moist sites it grows in fairly dense stands, 
and is tall, with a clear bole, and its lower branches are early killed and dropped ; while 
on drier soils open stands or isolated trees occur with branches often retained to the 
ground. 

RBPBODrcTiON. — A proliflc seeder, but locally variable In seed production ; sterile 
periods of from one to several seasons are likely to intervene. Rarely bears seeds as 
early as the 25th year, but begins to bear proliflcally at 40 or r>0 years. Seed has a 
fairly high rate ol germination and moderately persistent vitality. The thin Rcales of 
ripe ofines open and close very readily with alternate dry and wet weather, so that the 
period and the rapidity of seed dispersion vary somewhat with local climatic conditions. 
Usually much seed is shed on snow. Abundant mointure retjulrcd for j^ermlnatlon and 
growth of seedlings. The chief competitor of larch is lodgepole pine, both (Indln^ suit- 
ablf fMNMi bods In bumed-ovor an^as with rxposod mineral soli, whore tlio kind of repro- 
duction depends upon whether larch or pine has seeded flrst. If lodgepole pine hnH the 
start, it shades out the more intolerant larch. If both 8i)ecles start together, larch may 
preserve its numerical importance In the Htnnd by more rapid growth. Its light foliage 
can not pn^vent the growth of the pines, or of spruce and flrx, and the typical occur- 
rence of larch In mixed stands is a result. Favorite areas for pure larch reproduction 
are those so thoroughly burned over as to preclude the Immediate heavy reproduction of 
lodgepole pine. 

Alpine Larch. 
Larix lyaUii Parlatoro. 

DISTINGUISHING CHARAC TERISTICS. 

The Btrlctly alpine habitat of Alpino larch servos very largely to distinguish 
it from the Wentem larch, which it resembles in some featurt^s. It is stuntcnl In 
ai^iearance, from ^ to 40 feet liigh and fn>m 10 to 24 inches in diameter, with a 
lon^, broadly pyramidal, i)ointe<l crown. Some of the branches are ver>' long ami 
hip, forming an open uiiHymmetrical crown. Somewhat larger trees are somi»- 
times found. As a rule, the ends of the branches turn upward, but frtniuently 
they droop coimplcaoasly, while. In contrast with tlie brittle branches of Western 
larch, they are tough and wltliy. A notable chara<*ter of the new branch shoots 
ia their dense coating of white, fine wool, which Is retalneil. more or less, for 
two seaaona, and from which the tree gained the name of ** woolly larch." 
Trunks are clear of branches for only alK)ut one-third or one-half the tree's 
height, and, as a result of exiwsure. are often cnwktnl or bent. The bark of 
mature trees Is rarely more than seven-eighths of an Inch thick. It is indls- 
tinctiy furrowed; the Irregular, flat ridges of loose scaU»s are deep inin>h«h or 
reddish brown. On young trees the bark ig usually unbroken until they are 5 
or 6 inches In diameter. Previously It Is ashy gray, as are the crown branches 
of older trees. The foliage is distinctly light bluish-green, turulu^ btV^Ul \^mQrei- 



72 POEE8T TBEES OP THE PACIFIC SLOPE. 

jrellow late in autumn, wben It Ib readily detected b; Ita color on dlatont high, 
InacceiMlble peaks and cresbi. Tbe leaTca. from 30 to 40 or more In a cluster, 
arc uiort or less 4-angled, and about 1 Incb to It locbes In lengtb. A crow- 
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Bbeddlng their seed. By late autumn tbe I'unetj bnve all fulluu from tbe tra 
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Th^ are from abont 11 to 2 inches long (fli?. 27). The bristly bracts that pro- 
ject from among the cone scales are a deep purple. The cone scales are deep 
parple-red, and their margins have a fringe of tangled, fine white wool, as do, 
more or less, the outer surfaces of the scales. The seeds (fig. 27, a) are pale 
reddish brown. Seed-leaves, usually 5. Wood, clear red-brown or deep orange- 
brown ; fine-grained, heavy, hard, and tough ; suitable for use, but not used com- 
mercially. 

LoNOEviTT. — Long-lived, attaining an age of from 400 to 000 years. Bzception- 
ally large trees are doubtless 650 to 700 years old, or even older. Trees from 
16 to 18 inches in diameter are from 470 to 510 years old. Age limits imperfectly 
iLnown. 

RANGE. 

Timber line tree. Continental Divide in western Alliertn and eastern British Colnmbia ; 
northern Montana and southward to head of Middle Fork of Run River and Tend Oreille 
Pass; northern Idaho, and southward to Nes Perces I*ass and Lochsa-Selway Divide; 
cortheastem Washington and Cascades of Washington and Oregon, southward to Mount 
Hood. Range still imperfectly known. 

British Columbia and Albkbta. — Eastern and western slopes of Continental Divide, 
at 6,500 to 7,000 feet, and northward to Mount Hector (near Laggan) ; eastward to 
Cascade in Bow River Valley, and westward to southern Selkirk Rangre (between 
Kootenai Lake and head of St. Marys River, a branch of Kootenai River) and lialton 
Range (near Tobacco Plains, between Continental Divide and Kootenai River), Just 
north of Canadian boundary. 

Wabhinoton. — Both sides of Cascades and high mountains of northeastern part of 
State. Not detected in Blue Mountains, Olympics, nor in coast ranges. In Cascades, 
from latitude 49* southward, probably, throughout the range, but abundant only to head 
of Icicle Creek (tributary Wenache River), at 6,000 to 7.400 feet; on Mount Stuart and 
Wenache MoantainB. On east side of Cascades, in Washington National Forest, at 
5,800 to 7,100 feet ; abundant north of Lake Chelan at State I'ass — about 6.000 feet at 
War Creek Pus — 6,700 feet, on divides both sides of Stehekin River from Lake Chelan 
to head of basin; sonth of Lake Chelan, on Pyramid Peaks at elevations between 6,500 
to 7.000 feet, and in Emerald Basin at 5,000 feet. 

Orbgon. — Rare in Cascades and southward to Mount Hood. 



The detailed range of this tree in Idaho and Montana will be dealt with in a 
fntnre publication. 

OCCURRENCE. 

Timber line tree, of high mountain slopes and plateaus, showing preference for north 
aspects and often for passes and sheltered sides of crests, and for divides. Very mod- 
erate In soil reqnirements, growing in rockiest soil and in crevices of rugged granite 
slopes, provided there is abundant soil moisture. Occurs as scattered individuals, in 
small, pure groves, or In open stands with white-bark pine, black hemlock, alpine flr, 
and Engelmann spruce. 

Climatic CoNDmoNS.— Best climatic environment where there Is heavy snowfall, 
beginning early and remaining well Into the summer. Hardier than other alpine asso- 
ciates, in moist basins ascending higher and showing more vigor, while its light foliage, 
compact, strong trunk, and firmly anchored root system enable it to withstand, without 
serious damage, the rigors of high and blenk summits. 

TOLEBAXCB. — Like western larch, very intolerant of shade. 

BEPBODUcnoif. — ^Little is known definitely of the seeding habits. Sometimes pro- 
duces cones abundantly, but apparently at infrequent and irregular Intervals. Repro- 
duction in the United States generally poor, and seedlings or saplings are not numerous. 

Tamarack.^ 

Larix laricina (Du Roi) Koch 

DISTINGUISIIINO CHARACTERISTICS. 

In the ftir Northwest, where tamarack enters the raclfic region, it is a small 
often from 6 to 10 feet high and from 1 to :i inches in diameter. East of 



• Since the manuscript of this bulletin went to printer Mr. W. F. Wight has published 
the following new species of larch from Alaska. His illustration of the tree la re^ro- 
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the Canadian Rockies and in the Great Lalces country, trees from 00 to 80 feet 
high and from 20 to 24 inches in diameter were once common, but are now 
much rarer, the largest trees being seldom over 50 feet high and 12 or 14 inches 
thick. It has a single straight, slightly tapering trunk, and a narrow, sharply 
conical crown of slender, horizontal branches, which, during the first 25 or 30 
years, and in the usual dense stands, extend down to the ground. Later the 
trunks are dear of branches for one-half or two-thirds of their length. The 
thin, scaly bark is reddish brown, but outwardly more or less weathered to an 
ashy brown. Twigs of a season's growth are smooth, and whitish at first, bot 
in winter, dull yellowish brown. Mature leaves (fig. 28), scattered singly od 
vigorous leading shoots but elsewhere in clusters of about 12 to 20, are indis- 
tinctly triangular in cross-section — convex on the top side, with a ridge beneath — 
and about i inch to 1^ inches long. In cross-section the leaf shows 2 minute 
resin-ducts close to its outer edges. Ck)nes (fig. 28) are matured in early 
autumn of one season, are pale russet-brown, as are the minute wingeil seeds 
(fig. 28, /), which escape slowly from the gradually opened cone-scales during 
late autumn or early winter ; probably the upright position of the cone prevents 
the rapid escape of the seeds usual from pendent cones. Seed leaves 5, sharp- 
pointed, and about 1 an inch long. Wood, pale yellowish brown; in larger 
trees, with rather thin layer of whitish sapwood; fine-grained or moderately 
coarse-grained, according as the trees are grown in dense or open stands; 
rather hard and heavy, and elastic, used commercially chiefly for poles and ties. 
Longevity. — ^I'he largest trees are from 150 to 180 years old, while trunks 
from 10 to 12 inches through are from 60 to 75 years old. Further records of 
longevity are desirable. 



duced here (fig. 28a), together with his description and notes. The writer has not been 
able to critically study the specimenH upon which this species is based. In the absence 
of previous evidence to the contrary, a form of L. laricina has been held to be the larch 
commonly met with in Alaska. It is not at all unlikely, however, that the Alaskan tree 
is distinct, but the ezcet^dinf^ly close relationship of this tree with L. laHeina, as shown 
by the form of the cone scales and bracts from specimens representing both species (figs. 
28 and 28a) suggests that further study should be made of these trees, especially in the 
field. 

Al.\8ka Larch. Larix alaakcnaia Wight, sp. nov. 

"A small tree, attaining a mnximnra height of about m. and a diameter of 20 cm.: 
loaf-facicles at the ends of I>ranche8 «i to 5 mm. long; leaves pale green, 5 to 20 mm. 
long, about 5 mm. broad, rounded on the upp4*r surface, slightly keeli^d on the lower; 
cones borne at the ends of lateral branchlets li to 5 mm. long, ovoid or short-oblong, 10 
to 15 mm. long, to 12 mm. broad : cone scales slightly longer than broad, the larger 
ones 8 to 10 mm. long, 7 to 9 mm. broad, rounded at the apex, abruptly contrlictcd toward 
the base ; bracts of the cone about one-third as long as the cone scales, ovate, acute ; 
flowers not seen. 

" Distribution. — Upper Euskowim River to the Yukon and Tanana rivers. 

*• Type-specimen: No. 370,80a, U. S. Nat Mus. ; collected August 0, 1902, at Tanana, 
•Alaska, by A. J. Collier (No. 117). 

*' Larix alavkcnais differs from L. laricina in its usually shorter leaves, but more par- 
ticularly in its cones. The cone scales are longer in proportion to their breadth ; the 
bracts of the cone scales are ovate and without a projecting mucronate point at the apex, 
while L. laricina has bracts short-oblong to nearly orbicular in outline, and commonly 
emarginate or lacerate on cither side of a mucronate projection at the apex. From L. 
dahurica, the most closely related Asiatic species, it differs In its usually shorter leaves, 
in Its smaller cones, with the cone scales less widely spreading in dried specimens, and in 
its narrower cone bracts. 

" livtircen the Yukon and Cook Inlet. — Upper Ku.^kokwlm, Ilerron, August, 1899; 
Tanana Valley, east of Cantwell Uiver, Brooks & Prindle. August 27, 19(»2 ; Kaltafc, on 
the Yukon, Tollier, 1902 (No, 147); Tanana, Collier. 190ii (Nos. 117, 118); Wear«, 
(ieorgeson. IIMM) (No. 0)." — Reprinted from Smithsonian MJHcellaneous Collections (Quar- 
terly Issue), volume 50, 174, PI. xvU. rublished July lU, 1907.) 
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Llard, and Francli rl?eni nurlr to Flnlartan I<ak« (lat SI' SB'). Locallr noted <m 
PranclB Lake, Fr&odB BlTer at moutb. Reappears tn central Alaska (long- 140* 4B' to 
l&S* 40') In valley ol lower Tukon, upper KoTokuk, Tanana, and tipper Knakokwtm rlren, 
eitendlns nortb to latitude 67° on Koyukuk River and aoulb to beadwatera of KiukokwlB 
River <tat. 63°) ; extends from river valleyB to 1,650 feet- Locally noted on Xnkon tnm 




KBltaR near Norton Hay (lone. 
(Boutbero Irlbutary Yiikua nbo 
leaat to Bergman ; Taanna Klvi 
tween Ooodpastor and Balrbn 
Blrar, two palcbea on small 



) nt leant up tn mnulh of Tnnnnn ; Mlnook CiMk 
ia> : upper Koyukuk River from Itetlles down at 
'IbuIaricH as follows : Main vellej , one patcb to 
(lat. 145' 46-. enst limit now knownj. 8«ldM 
Oaulwell River, one patcb on east aid* MMT 
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month ; KantlBhna River, one patch between head and Toklat River ; Tolovana River, two 
patches on north tributaries ; Baker Creek, one patch on head tributary ; Kuskokwim 
Rlvec. noted on its tributary Tonxona River. Also reported from upper Copper River. 

The detailed range of tamarack east of the Pacific region will be dealt with 
in a future bulletin. 

OCCUBBENCE. 

Most abundant in sphagnum swamps and muskegs, but of largest size on better drained 
margins of swamps and lakes, moist, porous benches, and bottomlands; thrives also on 
well-drained hillsides. In parts of British Columbia, characteristic of damp, cool, north 
slopes. Grows on shallow, moist soils of nearly every consistency, from stiff clay to 
coarse sand. Thrives on moderately retentive loams, especially those with rich leaf 
mold. Occurrence in saturated soli seems to indicate not a special requirement, 
but ability to exist where other species more tolerant of shade can not grow. It does 
not do well where its roots are constantly submerged. Near confluence of Tanana and 
Yukon rivers in Alaska it occurs in open scattering stands, while in its eastern range it 
forms rather dense, pure growths. At best, the crown cover is never very dense. Com- 
monly associated in mixed stands with black spruce, black cottonwood, alder, and willows. 
Other far northwestern associates have not b(H*n determined. 

Climatic Conditions. — With the widest range of all American conifers, it experiences 
great diversity of climate. In the Atlantic region, It grows in a humid climate with 
frequent fogs and an annual precipitation of from W to 50 Inches ; and seasonal temper- 
ature is moderate— 30** or over 100** F. being rare. But In north British Columbia and 
Alaska it is subjected to great seasonal ranges of temperature and to pronounced atmos- 
pheric dryness: temperature falls to —00° or —Sii" h\ during winter and often goes 
above 100** F. in summer. The precipitation may be as low us 12 Inches, and the growing 
season for tender vegetables may not exceed three weeks. 

Tolerance. — Requires a great deal of light throughout life, and at no time endures 
heavy shade. 

REPBODrcTiON. — Frequent and abundant seeder. Home seed is borne annually,* but 
especially abundant production occurs aI>out every 2 to 4 years. Seed have only moderate 
rate of germination and moderately persistent vitality. Young trees often produce 
cones when from 10 to 20 years old. Conditions favorable to germination and growth 
are fresh organic or mineral soil, with a protecting cover of spare grass or herlw. 
Seedlings require this slight protection at first, and then grow fairly rapidly in height, 
so that they persist in mixture with more tolerant but slower growing species of the 
same age. 

PIC$A. SPRUCES. 

The spruces are evergreen trocH with 8liari)-i)oint(Kl, pyramidal crownR and 
consplcuouRly stralKbt, tai)erini? trunks. The l)ran<'hes t^vow In roj^ujarly dis- 
tant circles. Their stiff, often very keenly i)<)inttHl. single leaves have a char- 
acteristic spiral arrangement on the branches, to which those of each season's 
growth adhere for from about seven to ten years. All hut two of the North 
American species have more or less <listinctly 4-angle*l leaves. Of the excerp- 
tions, one species has flat and only Indistinctly 4-angled leaves, while the other 
8i>ecies has flat-triangular leaves. Male and f<Mnale flowers are borne on th<» same 
tree and on twigs of the |)revlous year's gmwth. Male flowers, iM)lleii-lK>aring 
only, are drooping, yellow, bright purph', or ros(»-rtHl. long or short cyllndri<al 
bodies (about three-fourths inch to 1 ln<-h by one-fourth to one-half inch), 
while the female flowers, which i»nj<lu<-e cones and seed, are erect, yellowish- 
green or bright red bodies of similar form, from thret»-fourths Inch to about 
H inches In length by one- fourth to nearly thix»e- fourths inch in diameter. 
The cones, which are matured in one season, are cylindrical or egg-shaiwHl, 
always drooping or bent downward (figs. i*?K-8,S). Most spruces bear their cones 
at the extreme top of the crown, while some bear cones only on branches of 
the upper half of the crown. After she<lding their scH?d, in early or late fall, 
the cones either drop from the trees by spring or remain on the branches for 
a number of years. The scales of spruc^e cones are thin and without i)rickles, 
in contrast to the thick, strong cone scales of pln(»s, which often have shari>, 
strong prickles. The scales are flrmly attached, as In the pines, to a woody 
15188—08 6 
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central column. They never fall away until the cone Is rotted to pieces. Two, 
seeds are borne under each cone scale. The seeds are light and are provided at 
one end with a thin wing which enables the wind to disseminate them widely. 
Seed-leaves, sometimes 4, but commonly from 5 to about 15. 

The spruces are exceedingly Important forest trees. They yield superior 
saw-timber and the even-grained wood can be used for a great many purposes. 
For paper pulp the wood of these trees Is unsurpassed by any other. Seven 
species are Indigenous to North America, all of which are abundantly, or 
exclusively, represented in the United States. Four are distributed over the 
western half of the United States, and three range mainly through north- 
eastern United States and Canada, while t^^'o of these extend, almost entirely 
in Canada from the Great Lake region, into Alaslca. 

Engelmann Spruce. 
Picca engelmanni Engelmann.o 

DISTINGUISHINO CHARACTERISTICS. 

In dense stands Rngelmnnn spruce has a straight, dean trunk with a close, 
very short, narrowly pyramidal crown of small branches ; the upper part of the 
crown has exceedingly short sprays, forming a narrow spire. Such trees are 
fn)ni 80 to 100 feet or more in height, and from 18 to 3G inches in diameter. 
Larger trees occur sometimes. Singly, or in an open stand, it forms a similar 
but longer crown, with drt)0[)lng lower branches which may extend down to the 
ground. Such trees are usually from 00 to 80 fei»t high with very tai>ering 
trunks, and if exjiosed to heavy winds, the lower bnuiches are often long and 
stout From all of the main horizontal branches hang numerous tnssel-like 
side branchlets which give the tree a very ccmipact apiiearance. At high altitudes 
it Is often not more than 2 or 4 feet high. A si)lke-llke stem bears a few short 
densfly-leaved branchlets while enormously long branches si)read over the 
ground from the basc» of the trunk. The foliage Is a det»p bhie-grt»en, on some 
trees with a decidedly silvery or whitish tinge. This silvery tinge is very 
marked on young trees; occasionally, however, large and ni(Hlenitely old trees 
still retain It The bark bei-onies scaly even on rather young trees. On 
maturer trunks It Is thin, dark puri>ll«h-brown or ni8st»t-red, and outwardly 
comi)ose<l of very loosely attachtnl small scales. The 4-anghHl leaves (tig. 21)) 
are soft to the touch, usually al)out an inch In length, but often longer, and are 
spreading on young branchlets (fig. 21)) which do not In^ar cones, while on <^)ne- 
bearlng twigs they are conunonly cn)wdtHl and of a shorter type; they are often 
crowded and <'urve4l so as to ap[)ear mainly on the upinT part of the brnnchlet. 
The point of the leaf Is chara<-toristically short and flat; short lcavc»s exhibit 
this more strongly than do the longer ones. A cross-stM't ion of the leaf shows no 
resin ducts. A dlsagrtvable odor Is emitted by leav<»s and young shoots when 
crnshiKl. Young sh<K)ts are more or k»s8 minutely hairy and may renniin so for 
alnrnt three years. The cones, which mature In a single season, are rli>e by the 
middle or latter part of August. Most of them are lK)rne near the top of the 
crown. Ky 0<'tol)er the weil Is usually all shtni. Cones (fig. 20) vary greatly 



"Dr. (It'orpe Knpelmniin dl«l not name this tree in honor of himself. Parry (Trans. 
Acad. Scl. St. Loui«, II. lUli. lS(j;;i rccoKnlKlnp that tho tree had been referred by Rngel- 
mann to Ahirn nitpa (another species), callefl It Abim Knfjvlmanni. which proved to be a 
nomcfi nudum. Liter F^njrelmann (loc. cit.. 2V2.) cited I'arry's name, and In doloR thia 
formed a new name. JHvta cnffclmanni, which he credited to I'arry. As a matter of fact. 
Parry did not write IHrea cnftvlmonni, consequently Knpelraann was the first puhllaher of 
Picca cnifelmanni, but certainly not with a knowledge that he must be cited as its anthor. 



POBEST TBEE8 OF THE PACIFIC SLOPE. 



79 



in leo^h from about 1 to neerlj 3 Incben, tbe usanl length being 11 Incbes. The 
cone-Bcal«8 are also very Tarlable In form. Tbey are cammonly narrowed to 
aquarlsh ends; Bomettmes tbe ends of the xeales are jxilnted, and occaslonallr 
rounded. At maturity and shortly after shedding their seeds, the cones are 
aomewbat shiny and from lltcbt browii to dark clou a mon -brown. They fall 
from the trees during autnnm or early winter. The small winged seeda 





(fig. 20. c) are blacklRli brown. Kii.-<l-k-av<'H, II 
stralgbt-gralneil, and of ii very lltfbl ycllnwish I 
used commercially. 

LoxaEvnr. — Very loug-llvLil. evi-n In llie niintt 
from 16 to 22 Incbes la dlumeter are from 350 t 



WihhI. llRht, Hoft, Une, and 
fjilntly rctldlHh brown tiiliir; 



unriivonilile xituutlonH. T 
4(iU years old. Stunted t 
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of high wind-swept crests, from 3 to 5 Inches in diameter, are from 150 to 200 
years old." Extremely large trees occasionally found would doubtless prove to 
be from 500 to 600 years old. 

RANGE. 

Yukon Territory and British Columbia to southern Orei^on and through the Rockies 
into New Mexico and Arizona. Rocky Mountains of western Canada from Peace River 
southward through western Montana and Idaho,* western Wyoming, eastern Nerada, 
Utah, western Colorado, New Mexico, and Arizona ; westward to east slope of Cascades 
in Washington and to west slope in Oregon, extending southward to California border. 
In Canada, at elevations from 2.500 to 6.000 feet ; at 4,000 to 6,000 feet In Washington ; 
at 8,500 to 11,000 feet In Arizona, and at 8.500 to 12.500 feet in Colorado. 

Western Canada (Yukon Tebbitory, British Columbia, Albbbta). — East slopes of 
Rockies in Yukon Territory westward throughout British Columbia south of Peace River 
plateau (lat. 55" 45') ; probably only to inland slope of Coast Range, and not in more 
arid parts of southern interior plateau nor on mountains above 6.000 feet. Northern part 
of British Columbia, on streams at 2,500 to 3,500 feet, reaching Babine and McLcods 
lakes; northern limits not yet determined. Eastern limit at south is Cascade Mountain 
on Bow River (along Canadian Pacific Railroad). Locally noted nt Laggan, Kicking Horse 
Lake, Rundle Mountain (near Banff), I.Ake Louise, Kamloops Valley (central British 
Columbia). 

Washington. — East slope of Cascades and northeastern mountains ; generally at 4,000 
to 6.000 feet elevation. Washington National Forest appears to 1)0 mainly on east side, 
at 4.000 to 6,000 feet ; in sholtorod passes occasionally up to 6,800 feet and down to 
2,100 feet, as in Stehekln River valley, where it extends westward from an island about 
5 miles above Lake Chelan to within 15 miles above Lake In lower edge of Abiva amobiliM 
growth. Other eastern limits are Wliite Ulvor canyon (nearly to reserve line). Stamllt 
Creek (branch Columbia River south of Wenache River, long. 120° 20'), and divide 
between Yakima and Columbia rivers (Kittitas County), at 4,.'>()0 to r».2(>0 feet. Reported 
also on west side of Cascades on headwaters of Skykomish. Sno(iualmie, Cedar, and 
White rivers. Mount Itaiuler National Forest, at 1,(KK) to 6.200 feet elevation; Mount 
Rainier, at about 3.500 feet. locally noted as follows: Mount Adams; Early Winter 
Creek; Bridge Creek, at 4.250 feet; Stlllaquaralsh River below Sllverton ; Chelan-Entiat 
Divide, at 6,400 feet ; peak southeast of Twisp Pass ; tributary Slmllkameen River near 
Windy Pass, at 6,125 feet ; Rattlesnake Creek ; head of North Fork of Entlat River, at 
7,000 feet ; Emerald Basin, south of Lake Chelan, at 5..*i00 feet ; peaks south of Rainy 
I*ass ; Slate Creek ; Falls Creek ; Crater Pass, at 6.000 feet ; Goat Mountain, at 4,800 
feet; Upper Klickitat River, at 4.200 feet. Colvllle National I^'orest, In basins and 
draws, above 4.000 feet elevation. 

Orroon. — Cascades southward to (California line ; also in Blue and Powder River 
mountains; in north, generally at .'{,000 to .^>,r>00 feet, but at 5.500 to S.OOO feet, in south. 
In northern Coscades. mainly In groups on east side of range in canyons and on high 
cool slopes ; similarly scattered also on west side of lange. on streams down to 2,500 feet. 
Locally noted on Mount Hood, at 3,000 to 6.000 feet, and at Badger's Lake and Brooks 
Meadow, Wasco County. In southern Cascades, grouped or scattered on l)oth sides of 
main divide in canyons and on damp sloi>eH, at r».«»o() to 8,000 fi»et ; limited, on east side, 
to few larger canyons and molster slopes, but sometimes, as In high country between 
Mount Pitt and Klamath Point, forming 75 per e«'nt of stand in canyon bottoms — upper 
canyon of South Fork of Rogue River (T .'U S., U. 5 K). Not on UmiMpia-Rogue Divide, 
nor In Klamath I*ass. but rejKjrted on Si8kl.v<nis (Asblaiul National Forest) at head- 
waters of Ashland Creek (T. 40 N.. K. 1 K) ; reported also from nortli end of (N>ast 
Range, near Astoria, at :t.00() to O.ooo feet. Blue Mountains, wide ridges and at heads of 
streams, above 3,000 feel; John Ihiy Ulver ; also in I'owder River Mountains (north- 
eastern Oregon). 

OCCIRKKNCK. 

Tree esw»ntlally of high altitudes; Its presence controlled to great extent by supply of 
soil moistuie. demands for which limit its occurrence to high elevations or to land moist 
from springs, seepage, or overllow. Lower range limited to moist canyons or to pro- 
tected north slopes, while on other t'xposures it finds suitable soil moisture only at 
higher altitudes. Owing to lower temperatures and less intense light at north, favorable 
moisture conditions occur there at lower elevations than in south; hence the gradual 
lowering of altitudlnal range from .S.."iOO to 12.000 (south) to 6,000 feet (north), with 
increasing latitude. This variation is not consistent throughout the range, but Is often 
influenced by local climatic factors. Of merchantable size at middle and lower levels; 
■tunted or depressed at timber line. Shows little preference of soil, if sufficiently moist. 
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Grows teirly on dry soils, bat nsaally glyes way on porous soils to lodgepole pine, Douglas 
fir, and to other trees requiring better drainage. Does well on retentive, fine, loamy soils, 
bot attains best growth on deep, rich soils of gulches and river valleys. A shallow root- 
system enables It to grow on thin soils of slopes and on wet margins of rivers, lakes, 
and swamps. Forms extensive pure forests and also occurs in mixed stands. Pure stands 
are somewhat more frequent in south than in north, where it chiefly meets trees of sim- 
ilar silvlcal requirements but of less extended southern range. Most generally with 
alpine flr and sparingly with Douglas flr near its lower limits. In Blue Mountains of 
Washington and Oregon, with western larch, lodgepole pine, alpine and lowland flrs, and 
Douglas flr. In Washington, occasionally In pure stands, but usually with amabllls flr, 
alpine flr, Lyall larch, black hemlock, yellow cedar, and white-bark pine. In Cascades of 
Oregon, with alpine, noble, and amabllls flrs, Douglas flr, black hemlock, and lodgepole 
pine. 

Climatic Conditions. — Subject to varied climatic conditions. Annual precipitation 
averages over 25 Inches ; is largely snow. Seasonal temperature, with a minimum In 
north of approximately 40* F., and maximum of about 05** F. in south. Daily range of 
temperature great at upper levels, but less at lower altitudes and on north exposures. 
Near timber line the growing season Is about two months, and freezing occurs almost 
nightly, resulting in very slow growth ; while at lower elevations the growing season Is 
about four months and frosts arc less frequent, permitting a more rapid growth. 

ToLEBANCB. — Very tolerant of shade, surpassing most of its associates in this respect ; 
endures years of shading and makes good growth when released from suppression. Owing 
to great tolerance. It forms close stands of many sges and preserves good forest condi- 
tions. Somewhat more tolerant in youth than In old age. 

Repbodittiox. — ^^V prolific seeder over most of range. Heavy seed years occur locally 
at 3-year intervals. Seed with high rate of germination and persistent vitality. Produces 
seeds from about twenty-fifth year to an advanced a^e. Seeds germinate best in moist 
mineral soil ; seedlings rarely found in hnmus. Notwithstanding prollflc seed produc- 
tion, sredllngs are not generally abundant. They are moHt numerous in small protected 
openings In the forest. Low branches of isolated trees also favor germination and 
protect seedlings, through which in*oups of trees are built up, and which combine with 
other groups to form ^continuous stands. 

Sitka Spruce; Tideland Spruce. 
Pioea Hitchenms (Bonf:.) Trautvettor ami Mayer. 

DI8TINOUI8IIINO CHARACTERISTICS. 

Sitka flpmce growing In dense stands is tall, and has short thin open conical 
crowns of small branches and long cU»an tnink.s of only moderate taper. In 
open stands, or as it occurs singly. It develops a shorter, but still tall, rapidly 
ta leering s^m with branches' down to or near tlie ground. The crown is still 
ofjen, narrow and shari) in its up|)er part, but very broad at the t>ottom, where 
the huge branches are often 2() or .'{<) f<»t't long. Tlie branches have many hang- 
ing slender side branchlets from 1* to l^h fot»t long. It is a very large and 
massive tree when fully grown, attaining a height, exceptionally, of from 100 to 
180 feet with a diameter of from 8 to 12 feet, 5 or feet above ground. Still 
larger trees are reported. Ordinarily it Is from SO to 125 feet high and from 
•K) to 70 inches in diameter. Forest-grown trtvs are dear of branches for from 
40 to 80 feet, or more. The bases of big tnmks are swelled by enormous but- 
tresses. The bark is scaly on very young tre(»s; on large trees it is thin (one- 
half inch thick), is dark pur|>le <>r dei»i» rtMldish brown, and has big thin, easily 
detached scales. Twigs of the year are always smooth and dark yellow-brown. 
The foliage Is a bright yellow-green. Tlie bristling habit of the often keenly- 
|M>inted leaves, which stand out straight all around the branches (fig. 30). render 
it prickly to the touch. The leaves are flat, only very indistinctly 4-angIed, 
stiff, and rather thick. The cones mature in one season, and hang down con- 
fq)icaou8]3r from the branches. They vary in length from about 2 to 4 inches 
(fil5. 30). Soon after maturity, during t^arly fall, their thin pai>ery scales open 
and shed their smail seeds (fig. 30, a) in a short time. Most of the cones fall 



from tlip trees witliln ft fpw inoatbs afterwarrt. wlien they ;ire llfclit j-pllow- 
brown. The emnll aecils are chnrseterlstlrally li«ht olny-hrown, tlieir compsTa- 
tlvely large, tliln n-itigs adhering to them teniicluusly, SeciMeiiveR, fruui 4 to 




5, BlpnUcr, niid iilioin din-t^oleliths of nn Int'b Intig. Wooil vnrlwi gre«tly In 
folor. but It (8 "iiniiionlj' a vcrj' I>nlp bniwn. with ttie riiliilei-t tlnirc of rutMlik. 
It la Ilgbt, aoft, rrom One to rather coarae grained. It ftinilshea the belt of I 
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saw timber, tbe large percentage of clear, straight-grained wood making it very 
useful and important commercially. 

LoNGEvrrr. — A very long-lived tree. It grows rapidly in height in moderately 
dense stands, and it grows very rapidly in diameter for several centuries when 
alone or in an open forest. I^rge trees attain an age of from 400 to 750 years ; 
such trees are from 4 to 6 feet in diameter and from 150 to ISO feet high. About 
800 or 850 years is probably the age of some of the much larger trees occasion- 
ally met Further study of its longevity is desirable. 

RANGE. 

fipDorally from sen level to .%000 fivt elevation in coast rejcion (and inland about 
50 miles) from Alaska to nortliern California. 

Alaska. — Islands and sea slope of Coast Kanf^ from sea level to tlmberllne (which 
In the I^anhandle, Is 1.800 to 2.400 feet nnd 3.500 feet on exposed sea slopes) and 
westward to west shore of Cook Inlet and north end of Kodiak Island. At Lynn 
Canal extending up to 2,600 feet (limit of erect tree f^rowth) : west of Lynn Canal, 
extending; from sea level to 2.*J(K) feet. From I>ry Bay to Prince William Bound at 
400 to 1.000 feet, and on Prince William Hound, from al>out 800 feet, in Kulches away 
from coast to over 1,450 feet on slopes facing; the sound. In the interior of Kenai 
peninsula to an elevation of L.'SOO feet. Kxtends around Kenai peninsula, alons shores 
of (VM>k Inlet and Turnafniln Arm, down west side of (^ook Inlet — here scntlered on 
lower shore and southward. In sheltered places, to Kukak Hay at lx>ttom of Alaskan 
l»eninHuln. Occurs similarly also in northern part of Kodiak Island, an far soulh ns 
L'}nik Hay. on east shore, and to (""ape Tj^anuk, on west shore. 

Hritihu CoLi'MBiA. — Islands and vicinity of coast, on western slopes of Coast Range, 
frc-m aUmt 3.000 to 4.(M)0 or exceptionally to .'».04M) feet : summit hetween Cold- 
water and Coquihalla rivers, to 3.12HO feet ; on Nicolnme River, a few miles lieyond the 
summit hetween that stream and Sumallow River ; on the west side of Sploos River, near 
the trail crossiUK, and up, apiin. to 5.000 f«»et, at Taku Puss. On west coast of Van- 
couver Island, in Renfrew District, occurs up to 075 feet. 

Washington. — Mainly at mouths of rivers and on l)ottomlands altout Puget Sound 
and along the Pacific coast ; also extending up valleys to the foothills of Cascades, 
sometimes to an elevation of 2,0<M> foet. In (West) Washington National Forest, scat- 
tered over river bottoms and l)enches below 2,(M)0 feet; on Mount Viero (Whatcom 
TiMintyl : in Mount Rainier Nati<mal For€»st. only on Nistiually River, at 1,S(M) feet; 
at Ortlng (near Voights Creek) ; in Olympic National Forest, only on Pacific coast and 
extending inlaifd about 30 miles; In Solefluc Valley (at point 3 miles Ih'Iow II(»t Springs) ; 
at a point 2i miles south of Port i*reHi*rnt. and at Klma. nt>ar Iloriuiam River. 

OsEfioN. — In northern part, along the coast nnd up valleys to foothills of Cascades; 
south of Columbia River Valley, confined to const. 

California. — At mouths of streams and in low valleys facing the ocean as far south 
as i*aspar, Mendocino County. 

OCCirRRENCE. 

Mainly from sea level to 3,000 fe«*t ; nltitiidinal range determined chiefly by soil and 
atmospheric moisture. Tontrnry to habit of other trees of this region, which go to 
lower elevations at north, this spruce reaches higher elevations at north than at south. 
Generally in moist, coast alluvial and sandy bottoms, along streums, nnd e.^iK^cially on 
moist slopes facing sea. In north coast region it thrives tm very thin, light moist soils; 
also follows moist soils eastward and on mountain Klopos. Hest growth in constantly 
moist, deep rich soils, and in humid atmo.^phere. I><>Hclent moisture occasions stunte<l 
growth. Quantity and quality of soil more imfxirtant as soil moisture and the humidity 
decrease, and vice versa. Kndures considerable inundation in coast flood plain, but 
usually grows a short distance from water's edge. 

Forms pure forests, especially at north, and occurs in mixed stands, most commonly 
with western hemlock; oooociated als^j with redwood, wesrern red cedar, lowhind Ur. 
yellow cedar. Pacific yew. black hemlock; occasionally with l>ouglas fir. broadleaf and 
vine maples. Hitka alder, black cottonwood, willows, etc. Sitka spruce and western hem- 
lock are the chief components of Alaskan coast forests, where one or the other becomes 
dominant ; tbe spmce Is usually dominant on the coast, while hemlock holds higher ele- 
vations and areas away from coast. 

Climatic Cohditioxs. — Cllmotlc conditions of range very favorable to forest growth. 
Climate generally mUd and uniform, esfiecially through influence of sea and warm sea 
curreot from JapoiL Precipitation heavy ; humidity high, and dense fogs abundant ; 
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changes of temperature, gradual ; summers generally mild and winters not seTere. Ney- 
ertheless, average dally, monthly, and yearly temperatures and average annual precipita- 
tion and humidity vary greatly from southern limits of range in California to northern 
limit in Alaska. Precipitation ranges from about 20 Inches in California to over 100 
inches in Alaska. The temperature drops to —35" F. toward north limit; while over a 
great part of range, notably at south, and along coast, light frost occurs and tempera- 
ture goes to zero. 

Tolerance. — Tolerant, but less tolerant than western red cedar and western hemlock. 
Seedlings endure dense shade, competing successfully with young hemlock. Endures con- 
siderable side shade In later life, but must have overhead light for best growth after 
seedling stages. Grows rapidly in height after first few years, and overtakes the slower 
western hemlock. Alone or in mixture it maintains a douse stand. I'ermanonlly over- 
topped seedlings or older trees remain stunted and grow but little, but if shade t>e dense 
and persistent they die eventually. 

Reproduction. — I*rollflc seeder, especially heavy seed years occurring at Intervals of 
two or three years, while some seed Is usually borne locally nearly every year. Seed with 
high rate of germination and of persistent vitality. Germination and growth of seed- 
lings best on any wet or constantly moist soil ; muck, moss, duff, or decaying wood com- 
mon to its habitat. Seedlings are sensitive to frost for first few years, but not In later 
life. Hoot system, shallow ; in moist ground running near surface beneath moss, duff, 
and other debris ; in drier soils, going deeper, when, for good growth, a deep, porous soil 
is necessary. 

Weeping Spruce. 

Picca hrcicvriana Watson. 

DISTINGUISHING CHARACTERISTICS. 

Weeping spruce is a little-known tree, and a comparatively recent discovery. 
It was i)ermanontly brought to light in 1SS4 by Thomas Howell, but the first 
discovery probably dates from 18<*>.% when Prof. William H. Brewer, in honor of 
whom the tree was afterward namiHl, prest^rved heaves and a branehlet from a 
weeping spruce tree growing at the west base of Moimt Shasta, California. The 
species has not been re<llscovered In that locality. Professor Brewer's speci- 
mens can be likeneil only to those from weeping spruce, but the confirmatory 
evidence of cones, which were not collected. Is re<iuired to make the identification 
sure. 

The marke<l weeping habit of Its lower branches distinguishes this tree from 
its associates. It is thickly branched to the ground, forming a long-pointed, 
conical crown. The trunk is greatly swclle<l at the base and taiiers ra[)idly to 
the top. The usual height attaintnl is from r»() to 75 f(?et, with a diameter of 
18 to 30 inches. Trees KM) fiH»t or more in height occur, but they are excep- 
tional. The thin, spike-like i><)int of the crown l)ears short upturned branches, 
while on the lower crown the branches stand out straight, becoming more and 
more <]nM»ping near the ground. The inii<iue characteristic of the middle and 
lower crown branches is their numerous, very long, string-like branchlets, which 
hang down from 4 to S feet in length. These* also have numerous i>endulou8 side 
branchlets. Bark of large trunks is about thrcn^-fourths of an Inch thick, dark 
reddish brown, and with thin, long, firmly attache<l scales. The dense foliage 
has a somewhat bright but deei) yell(>w-grtH.»n hue. The leaves (tig. 31) are flat- 
tlsh and obscurely triangular, the shariH^st angle on the lower side. Two resin 
ducts are shown on cross-SiH*tlon of the leaf near its upi>er border. The cones 
(fig. 31) mature in one season, she<lding their seed late in September or in Octo- 
ber. When full grown, and before oiH»ning, they are dark purplish green; 
after shedding their sihmI. they are dull russet-brown. They fall from the trees 
slowly, many adhering until the end of the stvond autunm. The st^inls are dark 
chocolate brown. Seed-leaves, as a rule, 0. Wood, little known; pale yellowish 
to very light brown, rather heavy, and fine-grained. 
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L>OTiOB*iTT. — Little 1h known of tbe longerlty of this tree, concemInK which 
farther stady 1b recinlred. Trees from 10 to 17) Inohes In diameter are from 
145 to 150 years old. Probably attains much greater age; 
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Califobnia. — Several hundred acres on north slope of Siskiyous, at Aboat 7,000 
feet, on head of small south fork of Illinois River, Just south of north boundary of 
California and near Waldo, Oreg. South slope of Slskiyous (few miles south of last 
grove), on headwaters of small northern tributary of Klamath River, at 7,500 feet 
elevation. About 600 acres at head of Elk Creek (tributary Klamath River) on high 
peak 2 to 3 miles west of Marble Mountain, and 80 miles west of Mount Shasta 
(Siskiyou County, Cal.) ; elevation, a little below 8,000 feet; several hundred trees on 
north side near summit. Summits of Klamath Mountains ; locations not determined. 
Trinity Mountains, crests of ridges; noted (In T. 35 N., R. 10 W.) at head of Canyon 
Creek from 7 miles above Dedrick (at 4,500 ft.) to lakes at over 6,000 feet, and near 
divide between Stewart Fork of Trinity River and Canyon Creek, at 6,000 feet. Said 
to have been found in 1803 on Black Butte (north of Strawberry Valley) at base of 
Mount Shasta, but not seen there since. Headwaters of Parks Creek (tributary Shasta 
«River), north slopes above 5,500 feet on north side of Shasta-Trinity Divide (T. 41 N., 
R. 6 W.) in Shasta National Forest. This Is In neighborhood of the west Shasta sta- 
tion, and indicates that the early one may be found. Reported as abundant on north 
and east sides of Mount Shasta, but authentic records are lacking. 

OCCURRENCE. 

Steep north mountain slopes, rldj?es. nnd nimut protected heads of mountain streUM. 
Dry, rocky soils, but best on doei>cr, moist, porous soils. Forms pure, rather open stands 
on small areas, but is commonly associated with black hemlock, straggling Douglas fir, 
white fir. incense cedar, western white pine, sugar pine. 

Climatic Conditions. — Temperature moderate, rarely much below lero, or above 
100° F. Precipitation, from 20 to 00 inches, snow. Snowfall often 15 or 20 feet deep 
and remaining on ground more than half of year. Atmosphere humid through greater 
part of year. 

Tolerance. — Little is known of its silvical characteristics. Its dense foliage, and 
habit of retaining low side branches in rather close stand, indicates considerable tolerance 
of shade. 

Reproduction. — Information on its seeding habits and reproduction is lacking. It 
appears to be a fairly good periodic seeder, intervals of good production probably not 
less than two or three years. 

Black Spruce. 
Pieca mariana (Mill.) B., S. & P. 

DI8TINOITI8IIING rilARACTERl STI CS. 

Black spruce is mainly an eastern and far northern species. Included as a 
Pacific tree because of its occurrence in the interior of Alaska. Here it is a 
small or stunted tree, rarely over 12 to 15 feet liiprh. and often only from 2 to 6 
feet high ; elsewhere from 25 to 40 feet liiRh and from 4 to 8 inches in diameter. 
Exceptionally it attains a height of from 50 to 80 feet and a diameter of 1 foot 
The crown is characteristically oi)en and irregular, extending to the ground 
except in middle-aged or old trees grown in a dense stand. In which the lower 
half of the crown branches are shaded (mt. The branches are short, slim, and 
often distant from each other. In forms of this tree growing In wet marshes 
there are tufts of short branches only, or chiefly, at the top of the stunted stem. 
On less wet or moist ground the crown branches are more numerous. As a 
rule, the branches droop at their ends, but sometimes they are peculiarly stiff 
and horizontal. The foliage Is a dee|) blue-green, with a tinge of whitish, 
while the short leaves (fig. 32) stand out <m the branches. Bark of older trees 
is thin and comiK>sed of small ashy-brown scales. The young twigs of a season's 
growth are usually a pale russet-brown, coated with small hairs of similar 
color. The cones (fig. 32) are ri|)e by the end of August, and within a few 
weeks afterward they shed their small winged steeds (fig. 32. a) : at this time 
they are a pale ashy-brown. Their habit of remaining firmly attached to tlie 
branches for Tery many years furnishes one of the most reliable means of die- 
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Ing this tree from its somewhat similar related species. The stems of 
•8 are very stout, firm, and curved downward or inward toward the 
The open cone-scales are peculiarly stiff and resistant to pressure of 
d; but are easily broken if squeezed together. The seed is a deep 
i brown. Seed-leaves, usually 6, about one-half Inch long or shorter. 
Rially a clear, very light yellow. The common color of this wood, also 
>f the white spruce and to some extent of the red spruce, with which it 
mingled sometimes as lumber, is not an entirely safe character to rely 
r identification. The color of wood from diflferent individuals of the 
lecies often differs greatly, so that it is easy to confuse it with the 
yellowish white wood of the two other spruces. Black spruce wood is 
rery fine-grained. Of the other eastern spruces it is the least important 
rlally, mainly on account of its small size. 

vmr. — Doubtless a moderately long-lived tree; average observed sizes 
Q 125 to 200 years old. Stunted trees growing in very wet situations 
rcely 2 inches In diameter are often from TiO to nearly 80 years old, 
«r to be thrifty, considering the unfavorable situation. Further records 
rity are desirable. 

RANGE. 

mdiand to Iludiion Bay nnd northwestward to Alakaa ; southward in Michigan, 
1, Minnesota, and In the eastern mountains to North Carolina and Tennessee, 
(tern ran^ very imperfectly known. It Is probably much the same ns that 

spruce, but further accurate field observations are required to establish the 
ce of ranj^es. It seems likely that black spruce will prove to be far less 

in Alaska than the white spruce, 
k. — Abundant in Great Plains, especially north of Saskatchewan and on Beaver 
ibaska rivers, extending westward to eastern slopes of Rookies and southward 
arles of Elbow River. 30 miles from Calgary. Northward, in Great Plains, 
Peace and Mackensie river valleys, to within 20 miles of Arctic Ocean and 
uth of Coppermine River (long. 116°) westward to Alaska. Crosses Conti- 
ivlde into interior plateau of Rockies farther south than white spruce, being 
on high plateaus of Tapper Fraser and Blackwater rivers (lat. 5.3°) and north- 

Stikine. Dease, Liard. Frances, and Pelly rivers. Abundant from IVlly River 
estion River (tributary Stewart River) at about .3,500 feet elevation: at I>aw- 
westward on Yukon River and fiouthward on White River to a point 212 miles 
mouth. 
A.^ — There are no definite records for Yukon Valley, over which this tree very 

extends, northward to south slopes of Kndicott Range, westward to Bering 
I southward to inland slopes of Pacific coa^t ranges. Records are Avail- 

its occurrence on Cook Inlet, an arm of the Gulf of Alaska. Here it occurs 
' at about 2,000 feet elevation In swamps of the plateau on Kenai Peninsula, 
r on Chicaloon Flats, and in peat l)ogs at Hope. Sunrise, and Tyonek, on Cook 
ist. 

OCCURRENCE, 

ially a swamp tree, characteristic of cold, wet bogs and margins of lakes ; grows 
lily on high, well-drained hillsides, but is less abundant here than in wet sites, 
nail or stunted. Best growth In constantly rool»t. alluvial, well-drained soils, but 
ndant in wet soils. r>epth of soil is not essential, owing to shallow nx>t system. 
1 clay and heavy glacial drift, and sometimes even in sandy, hill soils, but of 
wth In such soils, 
t, forms pure forests over limited and extensive areflH, occurring also in mixed 

In northwest, best growth in limited or small areas of pure stand in moist, 

aed alluvial bottoms of Athatmska River, and In river valleys in Saskatchewan 

h Manitoba. Valley of Yukon River, grows in wet localities, usually over buried 

Not common immediately on banks of the Yukon, but abundant in Pelly River 

on swampy parts of bottoms, on moss-covered north slopes, and at heads of 
on low, broad divides. In mixture, associated with tamarack, black cottonwood, 
llead, aspen, willows, and red alder. 

ric Conditions. — At north, climate extremely severe, with low atmospheric ho- 
mall precipitation (sometimes not over 15 inches k great seasonal range of tern- 

and ocnaional strong, drying winds. Annual range of temperature, rarely leas 
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than 130" F., not uncommonly falling to —GO" F. in winter and sometimeii above 100* F. 
daring summer. Growing season for tender vegetation Is from about four months, tai 
western British Columbia and eastern Alaska, to three weeks on Bering Sea coast 
Owing to high latitude, sunlight Is less intense during growing season, but of longer daily 
duration than farther south. In winter, insolation is very weak. 

Tolerance. — Very tolerant of shade, and recovers from suppression up to advanced age. 
In dense stands it produces heavy crown cover, and frequently shades out tamarack. 
Most tolerant on wet soils, which It covers with dense stands of slow-growing trees, and 
least tolerant in dry, well-drained situations, where it grows in more open stands. Re- 
tains side branches for a long time, producing clear trunks only In very dense stands. 

REPROorcTiox. — Not a prolific seeder, although some seed is usually borne locally each 
year ; abundant seed production only at rather long, irregular intervals. Seed of moder- 
ately high germinutlun and with persistent vitality. Germination best on constantly 
moist mineral and humus soils; seed germinates well also in forest on decayed fallen 
trees, moss, and moist decomiKJsed spruce leaf litter. I^af litter in broadleuf forests 
not as a rule favorul>le to germination. Seedlings demand moderate shade for first <Mie 
or two seasons. 

White Spruce. 
PicTii canadctmifi (Mill.), R, S., & P. 

DISTINGIISIIING CHARACTERISTICS. 

White spruce is considered here l)ecause of Its range in the interior (at least) 
of Alaska. It is mainly a trtn? of the northeastern United States and of Canada, 
wltli a very wide distrihution in the latter rejxlon. In Alaska white spruce 
varies, according to situation, from a stuntetl form from 8 to 20 feet high to a 
well-grown tree from HO to 75 fcH»t in height and from 12 to 20 inclies in diam- 
eter; much larger trees occur on very favorable sites. Elsewhere It reaches 
from 80 to 100 ft»et or more in lieijrht, and from 24 to *M] inches in diameter. 
Trees :i or 4 ftH?t in diameter and ov(»r KM) U^t high are rather rare. The trunk 
is straight, smooth, and cl<»ar of branches for one-third to two-thirds of Its 
length, with a somewhat oimmi, irregular, and widely pyramidal crown, the top 
of which. esi)ecially in old triH'S, may bv rounded or flattened; ver>' often, how- 
ever, the cn)wns are sharply iM>inted. The l>ranches are long and thick, and com- 
monly curve down and then upward. A striking cliaracter of branches is their 
numerous small, <lrooping side l)ranchlcts. The dense foliage is also character- 
istic in its light bluc-griHMi color, which in some individuals has a distinct 
whitish tinge. This character has doubtless given the tree its widely recognized 
common name, "white spruce." l»ark of trunks is thin (one-lialf inch thi(i[) 
and is early broken into small, thin. pale, ashy-brown scales; the color Tariefl 
greatly with the density of the stand. The 4 -angled leaves (fig. 33) stand oat 
all anmnd tlu» twigs, except at and near their ends, when* they are massed on 
the upiKM* side: thos<« on the lower side are curve<l toward the up|>er ones. 
Twigs of a season's growth are dark yellow-brown; as a rule they are smooth, 
but on the far northw(»stern forms they are apt to b(* finely downy. A notable 
character of the young shoots and leav(»s is the fetid. iH)le<*at-like odor they 
emit when bruistMl ; foliage a year old or older gives off a nuich less distinct 
odor. This iKM-idiarity has given the triH? its name of "cat spruce.*' The cones 
(fig. X\) riiK» by the end of the sunnner. sIkmI tlu'lr small light clay-yellow-brown 
see<ls i',u\, a) in SeptendKT. The ikmuIuIous ctmes are lightly attached and U»B- 
ally fall during autunm or by suring. After shedding their s<hh1s the cones area 
light clay-brown, whereas just at maturity they may b(» light grass-green tinged 
with rtnl or bright ros4»-red. They vary from al>out 1 to nearly 2i inches In 
length, but they are usually about 1] inches long. When oimmi and dry the OODe- 
scales are so thin and flexible* that they can 1k^ s(iu<H*ze<l together without bresk- 
ing them. Se<Ml-leaves. about <>. very slender, and one-half to nearly three- 
tourthB of an inch long. W(^k1, i)ale yellowish white, st^ft, very straight ftod 
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Wbbtbbn Canada. — Crosses Continental Divide at Linrd River, reaching Interior 
plateau and extending westward to eastern slopes of Pacific coast ranges and northwest- 
ward into Alaslca ; southern limit now known is Stlkine River, and seaward limits in Coast 
Ranges are Upper Stlkine and Taku rivers. Shallow I^ke (north of White Pass, at 
about 2,400 feet), point near Divide at head of Chilkat River (at about 2,600 feet), 
and point at timberline (about 4,500 feet) on north side of St. Ellas Range. CommoB 
on rivers, islands, in "Sheltered valleys, hillsides, sometimes to tops of plateau (at 3,000 
to 4,000 feet) ; in valleys of Dease Lake and River, and of Prances, Upper Liard, Yokoa, 
Klondike, McQuostion, Pelly, and White rivers. 

Alaska. — Southward to Alaska Range, and on north slopes up to 3,500 or 4,000 feet 
elevation, but on south slopes, to 1,200 feet. Probably farther southward between 
Alaska Range and coast In valleys of Upper Sushitna and Copper rivers, reaching I*acific 
side of Coast Range only at Cook Inlet (long. 150°); thence extending from shorn 
of Turnagain Arm up lower Sushitna River, on west side of Kenal Mountains, to Kenal 
Lake (alt. 2,000 feet) : southward on wortt shore of Cook Inlet, about Lakes Clark and 
Iliarona to southern limit of timber at base of Alaskan Peninsula (possibly Kukak Bay). 
Abundant westward on Kokhtul and Mulchatna rivers, extending to mouths of Nusbagak 
and Aleknaglk rivers at Bristol Bay. Western limit of range is on Kuskokwlm and 
Yukon rivers, near hoad of their deltas (long. 162"). Sea is reached again on north- 
eastern shore of Norton Sound at mouth of Koyuk River, in Norton Bay, and at mouth 
of Nlukluk Rlvor. In Oolofnin Bay. but limit turns eastward In northern part of Seward 
I^eninsula, including only head of Buckland Klver. and not entering Selawik River bastai 
Northward white spruce reappears throughout Kobuk River Basin, reaching sea on 
Kotzebue Sound, and reappearln(? still farther north on middle course of Noatuk Elver, 
here reaching its western and northern limit on west coast of Alaska (in at>out lat. 68*. 
long. 163"). Extends eastward along southern slope of Endicott Range, between Tukoo 
River Valley and Arctic Slope, on Koyukuk Klver and its triliutaries, to about latitude 
67°, toward the International boundary, and farther northward on Porcupine River 
and its tributaries, to about latitude 68" ; reappears In Turner River Basin, on Arctic 
Slope, to al)out latitude 60", the northern limit in Alaska. Northward on Alatna RiTff 
(tributary Koyukuk Klver) to point 00 miles from mouth; northward on John Rl?er 
(tributary Koyukuk) nt about 2,500 feet elevation, to point 25 miles south of pan tt 
head, and in valley of l*handlar Klver to head. 

OCCURRENCE. 

On river banks, terracos. dryish margins of swamps and lakes, and up adjacent 8idr« 
of rldgen and hills. Most frequent on sandy loam soils with moderate moisture. I«t 
grows on very shallow soils from margins of swamps to tops of mountains. Largest io 
moist, well-drained, finely divided porous soil ; soils too dry or too wet produce dwarfed. 
slow growth. Forms pure, dense forests of large and limited extent and occurs in mixed 
stands. 

The principal tImlH»r tree In Yukon drainage, occurring in dense groves and belts oa 
alluvial flats and on islands, l)ut in more open stands away from the river. Toward 
north limit in Alaska, more and more dwarfed, small clumps growing commonly in 
gulclies. Dominant tn>e in Kenal Peninsula of .\iaska on drier situations, bat replaced 
by black spruce In swamps; in such localitloH always very scrubby. In north British 
Columlila generally forming extensive pure forests on rivers and lower valley slopes; it 
often gives way to black spruce, tamarack, or cottonwcNHls on flats and to lodgepole pine 
on dry terraces; at timbrriine, on inland mountains of north Canada, sometimes witii 
alpine fir. Often in dense, pure groves and strips of forest ; closely associated wltl* 
birch, red alder, aspen, willows, and near streams with black cotton wood. On Kenai 
Peninsula, with black hemlock. balm-of-<tilead. aspen, and western birches. Toward 
north limit in Alaska, more and more sul)ordinate to poplars, here single trees and smaU 
clumps being scattere<l among birch and poplar. 

I'LiMATH' CoxDiTio.NH, — With niuch the same range as black spruce, white spmce 
endures practically the same severe features of climate. 

Tdi.kk.v.M'k. Tolerant of considorublt' shade, young trees maintaining a slow growth 
for many yrars under heavy crown cover. Marked In recovery from suppression, belBg 
surpassed In this only by black and rt>d spruces. Ketains side branches perslsteatly ; 
long, clear stems occur only in close stands. Thriving under light shade of poplan aad 
birches, it often replaees these after tire or lumlM'ring. 

KKi»Rin>r("nox.— Moderately prolific seeder; considerable seed prwluced locally efery 
year, wliile heavy seed production occurs at more or less regular, but long, intorrals Ofer 
parts of range. In New England, periods between stM'd years about eight years; SMdlBf 
habits in Northwest not determined. Seed with only moderately high rate of 
tlon, hut with persistent vitality. Moist, decomposed organic, or mineral soils 
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for good germtnatloii. Natural reproduction usually abundant under mature spruce on 
damp moes over considerable organic soil. Reproduces poorly on thick leaf litter under 
broadleaf trees. Moss-covered decayed logs favor germination, as does moist mineral 
soil near streams. Tolerance of seedlings permits them to thrive under a crown cover 
which shades out most associates. 

TSUQA, HEMLOCKS. 

The hemlocks are evergreen trees with soft, flat or rounded triangular leaves. 
Their branches grow at Irregular intervals from each other. The slender ter- 
minal sprays droop gracefully, and the slender leaders droor or nod conspic- 
uously from th« tops of the crowns. They are large trees with broad pyramidal 
crowns and long, only slightly tapering trunks, with the characteristically 
rough, hard bark narrowly ridged and furrowed. The bark contains tannin, 
which gives it an astringent taste, and when broken it displays a cletir choco- 
late-red color. The leaves, which have small, thread-like stems, are spirally 
arranged around the branchy but by the twisting of their stems they appear 
to grow mainly from the two opi)osite and the upper sides of the branches; 
thus forming, in one western species, very flat sprays. The leaves of hemlocks 
are peculiar in having a single resin-duct, which is seen in a cross-section in 
the center near the lower surface. Leaves of a season*s growth remain on the 
trees for about 3 to 6 years. Male and female flowers are borne separately 
on dlff^^nt parts of the same tree on -Tprnrn t[nrnind th^ H" trilfnr season. 
The female flowers grow at the ends of the sprays, while the male flowers are 
borne singly from buds at the bases of the leaves near the ends of the brnuch- 
lets. Female flowers, producing cones and seed, are small, greenish, scaly 
bodies, while the male flowers, pollen-bearing only, are small yellowish bodies 
attached by thread-like stems. The cones of the hemlocks mature In one 
season, and are composed of thin overlapi)lng scales, beneath each of which 
2 winged seeds are borne; only the sc*ales in about the central half of the 
cones, however, bear fertile seeds, those above and below this part being 
imperfect The small seeds are easily wafted by the wind and thus may be 
widely disseminated. Seed-leaves of our species, 3 to 4, and very sliort. 

Hemlocks are important forest, trees both for saw timber and tanhark. As 
3-et their wood is of comparatively lower commercial value than that of the pines, 
firs, and spruces, of ten associated with hemlock. Unquestionably, however, the 
commercial importance of hemlock w(kx1 will be greatly increased as the supply 
of other timbers, abundant now. is reduced. The true value of western hemlock 
timber has not been appreciated on account of its name, since it has been con- 
fused with the eastern hemlock, which pro<lucos wood of inferior quality. 

Four species of hemlock are indigenous to the United States and portions of 
Canada. Two of these Inhabit tlie eastern riilted States and the adjacent 
Canadian provinces, while two are found in the raciflc forests. 

Western Hemlock. 
Tsuga hcterophyUa (Uaf.) Sargent. 

DISTINCUI8IIING CHARACTERISTICS. 

Western hemlock is a large forest tree. Its tall, clean. sniooth-Uwking trunks, 
fine foliage, and drooping branchlets distinguish it readily from associates. The 
trunks taper very gradually. Forest-grown trees have small narrowly i>yrain- 
idal crowns of slender branches, and are from 127) to 100 feet high and from 
2 to 5 feet In diameter. Occasionally, much larger trees are found. The bark 
of larger branches and young trees is thin, flnely scaly, and russet-brown, while 
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thiit of old trunks in nbout 1} to 1) Inches thick, bflr<l, und deciily riirrownl: 
(Lb HiIkl-s are wide, Ilat, luiil IrreKUlnf')* ("oniiei.lwl wltti onp iiiiollicr by nii 
rower cmsB-rklges ; It In dark ni8s*t- brown. tinBcil witli rnl. Tln> tullairt' 




d(*ii, nUasy. nnd ypllow-Brwii. «nd tloilicu the brsticLlets thickly, imt the mi 
siscc uf iht lt!^ivi>s Kives it n ihlii oiipciirnni'e. TIic It-nvea (tig, 34) oppMr 
STOW iniiluly from two opixwltt! bIUvh of the hninchlets— n sort or comb-llto 
rangemeDt. They ure thil, groovetl iibovt;, btive a rounded euil, and a 
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thread-like stem, and are about one-fourth to seven-eighths of an inch long. 
The leaf-bearing branchlets, eBpecially those of the season's groiivth, are more 
or less minutely hairy. The small, few-scaled cones nod from the tips of 
branchlets, maturing from the middle to the end of August. They open rap- 
idly afterwards and usually shed their snmll, wingtnl seeds during September. 
By spring most of the cones have fallen from the trees. The cones are from 
about three-fourths inch to sometimes nearly 1^ inches long, and when open are 
reddish clay-brown (fig. 34). Cone-scales. iKHOiliar in being sharply narrowed 
from about their middle, are faintly downy on their outer surfaces. The seeds 
(fig- 34, a) are light brown. Their comparatively large wings enable the wind to 
carry them to a considerable distance from the parent tree. Seed-leaves 5, 
pointed, and about one-fourth inch long. By the third year seedlings produce 
foliage like that of the adult tree. In the dense, moist forests in which this 
tree grows best Its numerous seedlings grown on moss-covered stumps and 
logs — often high in the air, and even in the moss on living trunks — are a 
familiar sight Not infreiiuently seedlings extend their roots through or over 
their host stumps and decaying logs into the soil and become firmly rooted; 
many others, unable to do this, die. The ability of this tree to grow throughout 
its life in the densest shade explains the often almost pure stands which have 
followed removal of the older forest in which hemlock was widely but only 
si»aringly repreaented. The hemlocks had covered the shaded ground with 
seedlings which later excluded other species trying to come in after the old trees 

were removed. 

Wood, fine-grained, pale yellowish brown, with the slightest tinge of red. It 
is rather light, soft (works like soft pine), and ver>- unlike the silvery wood of 
its eastern relative, which it otherwise resembles. The imfounded prejudice 
agsiinst western hemlock wood Is exceetlingly unfortiniate, for in its best grades 
it is useful for many of the better commercial purjioses, while its bark yields 
a much higher percentage of tannin than does that of the eastern hemlock 
{Tffuga canadensis) f so extensively used for tanning. 

Ix)NGrvlTY. — Very long-lived, growing slowly in height and diameter. Trees 
Iti or 17 inches in diameter are 105 or 2(H) years old. I^arge trees are from 300 
to 500 years old, and it Is believed that verj* much older trees will be noted. 

RANGE. 

Pacific coast region from Alaska southward to northern California : Inland to southern 
British Colombia, northern Idaho, and Montana, and Into the Cascades in Oregon and 
Washinj^ton. 

Alaska. — Islands and seaward slopo of coast rangos westward to i^ape I*uget on west 
side of Prince William Bound: penerally from sea level to timber line (.'J.OOO feet on 
southeastern coast to l.fJOO feet on Prince William Sound). Lynn Canal replon. from 
elevations of 130 to 2,600 feet. South slope of St. Ellas Ranpe to 1,625 and 2,700 feet ; 
Takutat Bay, up to 2,200 feet on Mount Tebenkof (east end of bay), gradually dropping 
to sea level at Disenchantment Bay (head of Yakutat Bay). Coast from Dry Bay 
to Prince William Sound, up to 400 feet, and to 1,()00 feet ; on coastal plain, hillsides 
facing open water and valleys of streams, sometimes extending inland 3 to 5 pilles, 
as at head of Cordova, Gravlna, and Fldal^o bays. 

British Columbia. — Islands, Coast Itange, and Inland up river valleys to limit of 
abundant rainfall, from sea l»'vel to 2,000 or 3.000 feet elevation. Reappears eastward 
in Gold and Selkirk mountains, reaching 3,500 to 5,000 feet. Up Dean Inlet and Salmon 
River to point 18 miles from sea and to elevation of 600 feet; appears still farther in- 
land, in Coast Range, sparingly on lower part of Iltasyouco River (tributary Salmon 
River). Inland 53 miles on Homathco River (flows Into Bute Inlet) to an elevation of 
2.320 feet. In lower Fraser River Valley eastern limits are T'ztllhoos River (north- 
eastern branch of Anderson River), at point to 10 miles east of Fraser River, and sum- 
mit between Coqnlballa River (eastern tributary Frasrr Riven and Coldwater River. 
Abnndant on southwest coast of Vancouver Island. r«*achlng elevation of »7r» feet about 
Port Renfrew. Extends Into (iold Range (from eastern Washington) and into Selkirk 

1518^—08 7 



94 FOBEST TREES OF THE PACIFIC SLOPE. 

Mountains (from northern Idaho), stretching northward to Canadian Pacific Railway 
line (possibly farther), reaching 5.000 feet on west slope of Selkirk; while on tmat tide, 
which it ascends to summit, its first abundant appearance is on Beaver Creek, at 8JM0 
feet Eastern limit Is Donald, on Columbia River, at 2,586 feet 

Washington. — Throughout western part, except on high summits, and generally extend- 
ing from sea level to 4,000 or 5,000 feet elevation ; westward to east slopes of Cascade! ; 
more abundant on west side middle slopes of Cascade and of coast ranges than on coast 
or in depression between these ranges. Mountains of northern Washington and east- 
ward to Idaho, but not in Blue Mountains (southeastern Washington). Waahington 
National Forest, common over west slopes of (^ascndes on lienches and mountain sides, 
up to 4,000 or 5,000 feet ; on east slopes only in moist valleys, at 2,100 to 4,700 feet 
elevation on Stehekln River, Agnes, and Early Winter creeks, on headwaters of Entlat 
and Wenache rivers, throughout upper Yakima and Chealum valleys and eastward to 
Chealum Lake. Mount Rainier National Forest, abundant on west slopes up to 5,000 
feet, but scarce on east slope on Tannum Lake and ou head of Klickitat River. Abun- 
dant in Olympic Mountains up to 4,500 feet elevation. 

Oregon. — Throughout western part, up to about 5.500 feet, and down to sea-level on 
coast, but not on borders of Columbia River where it crosses Cascades nor in Willam- 
ette River Valley below 1,500 feet ; extends soutliward in Cascades to Lake of the Woods 
(T. 38 S., R. 6 R.) and on Const Range to California. Cascade National Forest 
(North), abundant west of range, nt 1,600 to 4,800 feet, but on east side confined to 
headwaters of rivers and occurs only for a short distance south of Mount Hood to Bea- 
ver Creek and Warm Springs River (T. S., R. 9 E.) ; south side of Mount Hood, up to 
Government Camp, at .1.000 feet, and north side from .^.5(K) feet northward to point 22 
miles from Columbia River. Fartlior south in Cascades, scattered over west side only, 
south of Mount Thlelson, occurring at elevations of 5.200 to 6.000 feet only on north 
and south slopes of IJmpqua-Rogue River Divide, Huckleberry Mountain, headwaters of 
Rogue River and Big Butte Creek, Mount Pitt, about Lake of the Woods, and sparingly 
on mountain sides and fiats eastward to east side of divide south of the lake. Not de- 
tected in the Sisklyous. 

California. — In fog belt on west side of Coast Range, and southward to between Elk 
and Alder creeks (Mendocino County), reappearing farther south sparingly In Marin 
County : approaches to within one-half mile of coast in Del Norte County, at Crescent 
City and other points ; eastwarti in Humboldt County to ridge east of Redwood Creek, 
at 3.200 feet : but is farther from coast in Mendocino County, where it extends inland 
about 20 miles, and at Mendocino. al>out 10 miles inland ; generally on steep slopes of 
canyons and tops of ridges up to about 2,000 feet. 

OCCUBBENCE. 

A tree of the middle, moist forest zone, from sea level to 7,000 feet elevation. 
More abundant on west mountain slopes than on east slopes, and avoiding dry In- 
land basins of Oregon, Washington, and British Columbia. l)ut reappearing on west slope of 
Rocky Mountains. largest growth on lower slopes, flats, stream bottoms, etc.. on west 
slope of Cascades and coast rangss of Washington and British Columbia. At higher eleva- 
tions at South in Washington, Oregon, and <'aiifornia than toward its north limit in 
Alaska ; likewise, at lower elevations on coast mountains than in Cascades and on west 
slope of Rockies. With abundant atmospheric and soil moisture. It thrives on poor, thin 
soils and on any exposure. Imt iM^t on det^p. porous, moist soils. Soil and exposure 
iMH'onie much more important with decrease In moisture. I^ack of soil and moisture pro- 
duce stunted growth, as do also high elevations, even with abundant moisture and good 
soils. In dryish poor soils, it seeks chiefly cooler, north situations. 

I^sually subordinate in association with other trees, but often dominating, especially 
in Alaska, where occasional pure stands also occur. Generally scattered in patches, 
groups, or singly through the forest. In Alaska, with Sitka spruce, western red cedar, 
and black hemlock, and usually dominant. In Vancouver Island, British Columbia, Wash- 
ington, and Oregon, chielly with western red cedar, yellow cedar, Sitka spruce, lowland 
fir, amabllis fir. yew. Douglas lir. western white pine, and Io<lgei)o]e pine; while In north 
California it occurs with re<lwo<:d. Its general and common associates are I>oaglas fir, 
western red cedar, and lowland flr. from the coast to the Rocky Mountains. Broadlesf 
and vine maples, black cottonwood. and rcnl alder occur with It also at low eleyatlons. 

Climatic Conditions. — I'llmate of range, in general, favorable for tree growth, being 
comparatively mild and uniform, with gradual changes of temperature, which Is not 
extreme. I*recipitatlon generally heavy and humidity high. However, average annnal 
precipitation, humidity, and range oT temperature vary considerably from California 
to Alaska and from Pacific to Rocky Mountains, and from sea level to limit of dera- 
tion (7,0(X) feet). Average annual precipitation, from about 20 inches in California 
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Oregon to over 100 inches in British Columbia and Alaslca. Temperature occasionally 
— 35° F. on west slope of Rockies in north Idaho, Montana, and British Columbia, 
and also in parts of Alaska, but elsewhere, especially In coast resiods south of 
Alaska, well above zero. This hemlock generally follows humidity and precipitation 
of the region. Precipitation and humidity decrease from the coast to the Rockies. 
Precipitation is much less on east side of coast ranges and Cascades than on the 
sea slopes ; deficient in interior basins of Oregon, Washington, and British Columbia 
between Rockies and Cascades ; abundant on west slope of Rockies. 

ToLERANCK. — Very tolerant of shade throughout life, especially in seedling stages. In 
later life vertical light necessary for best growth. Allowed overhead light, it recovers 
remarkably well from long suppression and renews rate of growth. Prolonged sup- 
pression in dense shade greatly checks growth. Thrives in cool, open, humid places 
with abundant soil moisture. Maintains dense stands, alone, subordinate to others, or 
as dominating tree with equally tolerant or slow-growing species. 

RKPBODrcTiON. — Very prolific seeder, reproduces Itself freely everywhere under favor- 
able conditions. Produces some seed every year, but heavy seed years occur at irregular 
intervals. Seed with moderate rate of germination and moderately persistent vitality. 
Germination excellent and growth of seedlings good on wet moss, humus, litter, decaying 
wood, muck, and mineral soils — the latter less favorable than moist vegetable seed 
bed. Reproduction abundant under dense shade of mature stands and also in the open 
on cut-over areas with favorable moist forest floor. Restocks burned over areas at first 
only sparingly, where light-demanding Douglas fir, pine, larch, fir, etc., come in first. 

Mountain Hemlock; Black Hemlock. 
Tsuya mcrtcnmaua (Bong.) Sargent. 

DISTINGUI8IIIX(; CHARACTERISTICS. 

Mountain or black hemlock, an alpiuo tree, has little general resemblance to 
the better-known western hemlock. Only the drooping slender branches and 
its bark suggest hemlock to the casual observer, by whom its foliage might be 
easily mistaken for that of spruce, or possibly of flr. Forest-grown trees have 
sharp-pointed, narrowly pyramidal crowns of slender, conspicuously drooping 
branches; the upper third of the crown has very short drooping branches, while 
the exceedingly slender whii)-like leaders are gracefully iiendulous. Trees grown 
in tlie open bear branches of the same habit down to the ground, rarely losing 
them for more than a few feet above ground, even in old age. Ordinarily, 
mountain hemlock is short, from 25 to 00 feet high and from 10 to 20 inches in 
diameter ; the trunk is often rather shan^iy tai)ering ; on bleak crests, it is only 
a few feet high or sprawling on the ground. Trees 75 or 80 feet high are not 
uncommon, while trees 100 or 125 feet high, with a diameter of 30 or 40 inches, 
are sometimes met with. On high, steep slopes the trunks are strongly bent 
down the 8loi)e at their bases, in tlie form of a sled-runner. Heavy snows 
annually bend or crush the slender scHHlllngs and saplings to the ground without 
killing them and later growth rarely straighteim the bent stems. The bark is 
early broken and rough on young trees. That of old trees Is about li inches 
thick and dull purplish to dark rtHldlsh brown. It is deeply and narrowly fur- 
rowed ; the rough, hard, distantly connected ridges are narrow and rounded. At 
some distance the trunks have a blue-gray tinge. The dense foliage varies from 
a dark to a pale blue-green. Foliage of a sea.son's growth is shed about the 
fourth year. The bluut-iwinted leaves (fig. 35) are rounded and plump looking, 
in this respect unlike the fiat leaves of other hemlocks, but like them the leaves 
have small distinct stems. They clothe the branches all around, but api)ear 
thicker on their upper sides. The main branchlets are unique in having numer- 
ous short, erect side branches: both are minutely downy for several years. The 
cones are foil gro^Ti in one s<*ason. Thej* are usually so abundant as to almost 
cover the branchlets and to bend them down with their weight. Usually they 
are pendulous; very rarely, and chiefly on stunted trees in exi>o8ed situations, the 
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axis (fig. 35). After the seeds are shed, usually late in September or October, 
the <i>nes hi^gin falling from the trees, and by spring most of thorn are down. 
The seeds (fig. 35, 6) are imle brown, with large wings which enable the 
wind to carry them for long distances. Seo<Meaves. 4. ami about one-fourth inch 
in length. Wood, very fine-grained, soft (wnsiderably lighter than that of 
western hemlock), and pale reddish brown. It is without the silvery character 
of ejistern hemlock wcxxl. It is practicully never used for commercial puri)oses, 
and lorally only occasionally on the prosijector's alpine camp fire. 

I^>NcjEvrrY. — Believed to be a very long-lived tree, but much more study of 
its age limits is required. Trt»es from IS to 20 Inches in diameter ai'e from 180 
to 2«iO years old, while trei»s <»f high, wind-swcjit ridges are from i\0 to 80 
years old when from 5 to 7 incht»s in diameter. 

RANGE. 

Timberline tree. From the Pacific coast mountains of Alaska southward throuRh the 
hi^h Sierras of rallfomla, and to northern Idaho and Montana. 

Al.%ska. — Sea slope of Coast Uantce northward to nelghlwrhood of Lynn Canal (In 
abont lat. 60" », and westward to head of Yukla Creok on north <?f divide between Turn- 
nurain Arm and Knik Arm of Cook Inlet (lat. 61° 10', long. l.'>0*'). Commonly at eleva- 
tiooH of 2.000 to 4.000 feet, except when occasionally Inhabiting told sea-coast bogs from 
Sitka northward, and when descending to sea level at west end of its range on shores of 
I*riDce William Sound and Kenai Peninsula. Timberline in southeastern Alaska is 
l.soo to 2,4tM) feet on exposed seaw:trd slopes, but is considerably higher in prote<*ted 
Inland 'passes. About Lynn Canal dwarf trees reach ,3,2.50 feet, or more ; westward, its 
upper limit ranges from elevations of 400 feet to 1,600 feet, and about Prince William 
Sound, at from 300 feet, in gulches away from sea, to over 1,450 feet, on warm slopes 
facing the Sound. On Kenai Peninsula, generally up to elevations of 1.200 or 1.600 
feet, but follows Resurrection Bay acrogs divide to Turnagain Arm. reaching 2..'>(M> feet 
on inland plateau. Occurs In following localities: Hot Springs (near Sitka). Karanof 
Island, and Tea Bay, at sea level ; Kuiu Island : White Pass, at 2,S88 feet, and from 
Inland to Shallow Lake. Long Lake. Chilkoot and valley of Chilkoot. Fort Wrangell. 

I»RiTisn Columbia. — Higher sea sloi>es of Pacific Coast Range and islands, generally 
at from 2,500 to 5,000 feet; also abundant in interior of southern British Columbia on 
west slopes of Selkirk Mountains. All summits of Queen (Charlotte Islands alK)ve 2.000 
feet, and np to 4,500 or 5,000 feet, especially those at head of Cumshewa Inlet. Fra.ser 
River Valley and inland on higher sloi>es above 2.700 feet t<» Silver Mountain (near 
Yalei. Vancouver Island, at 3,000 to .'».5(M» feet elevation, especially on following sum- 
mits: Mount Benson (3.000 feet) ; Mount Mark (:{.:U)0 feet) ; Mount Arrowsnilth (.'l.'iOO 
feet) : Mount Edinburgh (3.250 feet) : locally noted at Vancouver, Victoria, and Port 
Townsend. 

Wa.siii.vuton. — Both slopes of Cascade and Olympic mountains at elevations of .'>.000 
to 7.0<N> feet, and on one peak of Bhie Mountains, Init not on Okanogan Highlands. 
Olympics, at 5.000 to 6.(KK) feet, and at following points: Hoh Divide; head of 
Bogachiel BlTer, near pass to Jordan's Lake: near Close Call Basin; sphagnum swamp 
.'{ miles below Hot Springs; main head of South Fork of Skokomlsh River. Northern 
part of Washington National Forest (west side of Cascades^, at from 4.<K)0 to (timlier- 
line) 6,000 feet : east side of Cascades in m(»ist valleys and passtes at 3.1(K) to 6.400 feet — 
sometimes to 7,000 feet, as on slopes above Lake Chelan, and down to 2.2(K) feet, as in 
Stehekln River Valley and on east side of Stevens Pass (mouth of (Ireat Northern Rail- 
road tunnel). Southern part <f Washington National Forest, at 2.600 to 7.200 feet; 
most abundant at 4.000 to 6.(MM) feet In Skykomlsli. Tolt. Snoqualmie. Cedar. Green. 
White. Yakima. Wenache. Rntiat rlv»M- basins and of Lake Chelan. Also at following 
I>oints: Cascade Pass, at 5.421 feet: headwaters of Stehekln River, at about 7.000 feet; 
pass between Montecrlsto and Index: trail to Columbia Peak: Skagit I*ass ; Bridge 
Creek. Mount Rainier National Forest, at X7»in) to 7.r»(»o feet with Iwst growth at 4.500 
to fi,200 feet, in river basins on both sides Casj-ades. Locally noted as follows: Mount 
Rainier, at 4,000 to 6,000 feet; Mount Adams, at (i.OOO feet; Cascade Divide (.1 miles 
north of Cowlits Pass) at 4,S00 feet : at point 2 miles west of divide at Cowlitz Pass, at 
4.750 feet; head of Summit Creek: Cowlitz River, at 3.6r.0 feet; Dewey Lake (head of 
American River) at 5.300 feet; main divide on head of Cispus River, at 5.200 feet. 

Orbqon. — Both slopes of Cascades at elevations of 't,^()0 to 7.000 feet, and in Powder 
River Mountains (northeastern Oregon). Cascade National Forest (North), principal 
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• 
tree at 5,500 to 7.000 feet — sometimes to 7,800 feet, and stFoggling down to 3.000 feet. 
Locally noted as follows: Mount Hood (timl)erllne) on head of East Fork of Hood RlTer 
at 0.400 feet, and of Clear Fork at 5,100 feet, down on southwest side to a little below 
Government Camp (3.000 feet); on north side to about ,3.000 feet; Mount Jefferson; 
headwaters of (Mackamas River, at about 0.000 feet; Salt Creek; divide * between Row 
River and Middle Fork of Willamette River. Cascade National Forest (South), abundant 
on l>oth sides of Cascades and on Umpqua-Kogue River Divide; on east side, at 6.000 
to 0.200 feet, and on west side, at 5,900 to 9,200 feet : best growth at 6.200 to 7.000 
feet. High summits of Sisklyous — also on north slopes of Siskiyou Peak, but not detected 
east of C*ascades, In Klamath ranges. Ixjcally noted at Crater Lake (rim of Crtter>, 
down to near Pole Bridge (Yeek (6.100 feet), and on Mount Scott, up to 8.000 feet 
California. — Northern cross ranges and west side of Sierras southward to Bubbs 
Creek at head of South Fork of Kings River (lat. .30" 40'). probably also in Snn Jacinto 
Mountains," generally at from 6,000 to 11.0<N) feet elevation. On northern mountains 
from Sisklyous and Trinity Mountains eastward to ranges north of Mount Shasta and 
west of Butte Creek, Including (Joose Nest Mountain, extending northward to the 
Oregon line, reappearing on (ilass Mountain (lioundary of Siskiyou and Modoc counties) 
at 7,500 to 9,000 feet, Sisklyous alwve 0.000 feet. Reported in mountains east of Cres- 
cent City (Del Norte County). Marble Mountain Divide (west of Scott Valley, Siskiyou 
County) on summit of pass (5.700 feet), and on higher parts of ridge. Trinity Counip: 
Canyon Creek, at point about 7 miles north of Dedrick. at 4..^»00 feet elevation, and 
northward to head of creek, here mingled with Shasta fir and weeping spruce. North 
part of Mount Shasta National Forest, at 7.000 to o\er S,ooo feet; throughout aouthem 
part at elevations from 6.500 feet to timberline (8,000 to 9.000 feet). Mount Shasta, at 
various points between 7,2(K) and s.7(K) fc-et. Abundant on west side of northern Sierras, 
at 6,000 to 10.000 feet; less fre<|uont in southern part, and at 8.000 to 11.000 feet 
In Lassen I*eak. Plumas, and Diamond Mountain National Forests at elevations above 
6.000 feet and on such peaks ns Lassen Peak, slopes near Drakes, Spanish Peak, and 
Mount Pleasant. Tahoe National Forest, Mount Fillmore and southward on all summits, 
at elevations from 7.500 to timl)erline (alx)ut 10.000 feet), except on main divide between 
south end of Sierra Valley and north line of Slerraville Quadrangle (Sierra County) ; 
locally noted on I*yramid Peak (1) miles abov^ Fornls), near Ralston Peak, In Derlls 
Basin (east of Pyramid Peak), and on high summits near Donner, at 7,500 to 8,500 
feet. Stanislaus National Forest, on summits at 6.900 to 9,400 feet. Here lo(.*ally 
noted on divide south of North Fork cf Mokelumne Kiver (9 miles north of Bloods) ; 
Mount Reba (north Fork of Mokelumne River) ; near Wood's place (road to Kirk- 
wood). Placervllle Pass and adjacent peaks southwest of Lake Tahoe, at 7,500 feet 
to timberline. Sierra National Forest, summits at elevations 1)etweeu 8,000 and 
11,000 feet, and southward to Bubbs (^reek (tributary, South Fork of Kings River, 
T. 14 S.. H. 33 E.), reaching east slope of Sierras at head of Owens River; lower part 
Kearsarge Pass, at north base of West Vldette Mountain and canyon between VIdette and 
Junction Meadows. Locally noted as follows: Mokelumne Pass (headwaters of Silver 
Creek and upper Mokelumne River) ; Tuolumne Meadows, at iK.^>00 to little over 10,(X)0 
feet on White Mountain and Mount Conness. Ix>okout Knob. Lambert Dome, ridge 
between Dingley and Delaney creeks, old Tioga mine, upper Tuolumne Canyon, base of 
T'nicorn Peak, Cathedral Lakes and Peak, head of Cathtniral Creek. Lyell Fork of Tuo- 
lumne, at 10..^>(H) feet: head Snow (*reek (Mount Huffman), about May Lake, and south- 
west flank of mountain down to K..''>00 (near Tioga road) ; near Lake Tenaya ; h«id of 
Mono Creek and Pass; Sunrise Peak (between Tuolumne Meadows and Yosemtte). at 
10,000 feet: Tuolumne Dome, at 8.000 feet; Snow Canyon (Vosemite Park): Kings 
Creek Mountain ; head of North Fork of San Joaquin RIvor. at 8.000 feet, and on Its 
tributaries Silver and Fish creeks, at about 10.000 feet: Bul>l)s Creek. San Jacinto 
Mountains, on Wellman Flat, at 7,."»00 feet. 

The detailed range of niountain heiiil(K*k in Idaho and Montana will be dealt 
with in a later bnlletin. 

OCCURRENCE. 

Mainly at timber line, but in far north at sea level. Southward, vertical range Is 
determined by gradual ascent of favorable climatic and moisture conditions, nntll, at 
south, the tree is confined to high, cold, moist, mountain slopes and valleys. Thrives In 
most well-drained soils, not too dry ; but best in loose, coarse, moist ones. 



«Thls remarkable extension of range Is supported by a photograph of a large tree 
taken In 1899 (?) by T. P. Lukens. It is hoi)ed that this record may be fully verified 
later. 
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Best stands on flats, gentle slopes, beads of moist valleys, or In sheltered ravines 
(below Crater Lake In Cascades of soatbem Oregon). Decidedly prefers north exposures, 
doubtless on account of less beat and greater soli moisture there. Exposed high slopes 
least fsTorable to best growth ; although often abundant there. It Is usually stunted. 
Commonly In limited pure stands and In mixture. At north, with Sitka spruce, western 
hemlock, and alpine flr. Southward, at high altitudes, with white-bark pine, alpine fir, 
Lyall larch, Engelmann spruce, while grand flr, lodgepole and western white pines are 
also occasional associates at lower elevations, f^arge pure stands are uncommon, but 
rather extensive forests with 85 per cent of hemlock are occasional. Pure patches are 
frequent on north slopes. In southern Alaska and British Columbia, with spruce, firs, 
poplars, and birches. At high altitudes in California, often in groups with patches 
of white-bark pine; lower, commonly with California red flr and lodgepole and western 
white pines. 

Climatic Conditions. — Endures severe alpine climate. Dally and seasonal ranges 
of temperature great, owing to intense sunlight and rapid radiation of beat at night. 
Rarity of air, together with frequent high winds, cause rapid transpiration, which Is 
modified somewhat by increased humidity due to low air temperature. Precipitation, 
large : chiefly snow, which often buries trees. Snow comes early and stays late ; melting 
slowly, it supplies moisture throughout the short growing season. Rains are rather fre- 
quent In spring and fall, but summers are usually hot and dry, especially on south 
exposures. 

ToLEKANCE. — Very tolerant ; excepting western hemlock, surpassing all associates In 
shade endurance. Its dense shade, almost excluding light from ground, usually prevents 
growth of seedlings, even its own, which appear to require more light than the heavy 
shade of mother trees affords, but which thrive under lodgepole pine, flr, etc. Seedlings 
and saplings bear long suppression, and rarely die under it. Trunks are not cleared 
readily, even In dense stands; dead branches usually persist or leave short stubs which 
form loose knots In timber. 

Repboduction. — Prolific seeder, producing cones when about 20 years old ; seed Is 
borne annually, but not every year Is a good seed year. Seed has only moderate rate of 
germination, and Its vitality Is rather transient. With sufllcient moisture, seed ger- 
minates on both humus and mineral soils, but apparently better on latter. Seedlings 
grow better in moderate shade and moist humous soil than In full light. 

P8Bin>OT8nOA. FALSE HEMLOCKS. 

The generic name of the false hemlocks Indicates a relationship to the hem- 
locks, which they resemble in the distinctly formed lenf stems nnd in the habit 
and character of their cones. The resin veslck^s of hemlock seeds are, how- 
ever, absent from the seeds of Pseudotsn^as. The latter have small resin- 
pockets, or "blisters," in the bark of yonnp trunks and branches, in this respect 
being similar to the firs. Woodsmen and lumbermen know them as ** varieties" 
of ** fir" or " spruce," and even as ** pines." Properly they should not be called 
firs, from which they differ greatly in the character of their woo<l, foliage, and 
cones. The superficial resemblance of the wood of these trees to pine is a 
popular reason for calling them i»ines, but it is a i^erverskm of the name, for In 
all respects the pines are totally different trees. 

False hemlocks are evergreen trees with dense, soft, flat leaves. Their 
branches, growing In Irregular circles, form with their many side-branches wide, 
fan-like, densely foliaged sprays. The rough, very thick-barked trunks are tall 
and massive, and taper slowly. They have broadly pyramidal crowns, which in 
young trees extend to the ground. The flat, blunt Ish leaves, attached by dis- 
tinct stems, are spirally and singly arranged on the branches. They api>ear often 
to grow mainly from two opposite sides and from the top of the branch ; but 
lower leaves bend upward toward each shle of the branch by a twist in their 
stems. Leaves of a season's growth remain on the tree about five or eight 
years. In cross-section the leaves of our sj^ecies show two resln-ducts on the 
under margin near the edges of the leaves. Flowers of two sexes are borne 
singly on branchlets, formed the previous year, on diflferent parts of the same 
tree. The female flowers are bristly, scaly bodies, developing Into cones with 
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seed ; they are borne nearly or quite at the ends of twigs. The male ftowers — 
scaly lx>dies bearing iiollen only — grow from the bases of leaves farther l>aok 
from the end of tlie twig. Most chanieteristlc of the i)endulous cones of these 
trees are their .'{-iiohited scale-Hive bracts, which protrude conspicuously from 

among the cone-scales (fig. .'Uj). No other clones of native c<mifers, with per- 
sistent scales, have protruding bracts. The cones mature in one season, soon 
afterward falling from the trees. Two winged seeds are borne under each 
cone-scale. Their small size and large, light wings i>ermit the wind to dis- 
tribute them easily. 

They are trtH»s (mainly one species ) of the greatest i^mimercial Importance, 
and furnish the finest and largest saw timlier of any native trees, if not of any 
trees in the world. The slightly resinous, pine-like wood is most widely adapted 
for construction. Two native s|)ecies of these trees are known. One is dis- 
tributed more or less from the Um-ky Mountain States to the Pacific coast, 
while the other inhabits the mountains of southern ralifomla. 

Douglas Fir; Douglas Spruce. 
pHvudotsuf/ii iiijifulia n (i»oir. ) Rritt. 

DISTIX(il ISHIN<I CIIAKACTEKISTICS. 

Excepting the great se<iu<>ins of California, Douglas fir is the most gigantic 
tree of the Pacific forests. I'nder the best conditions for growth It onUnarily 
reaches 18() or 190 feet in height and from :U to <» fei»t in diameter. Trees over 
2CK) feet high and 8 or 10 fc»c»t in dianu»ter are to l)e found, but they are exi»eed- 
Ingly rare. Under less favorable conditions, such as prevail outside of the 
humid Pacific coast region, it commonly attains a height of from 75 to 110 
feet and a diameter of from IS to .S<» inches: while in high, exi)osed situations 
it Is greatly stunted, often under r> ftvt in height. The typit»al crown form of 
young trees is a broad, sharp pyramid : the lower branches are straight or 
drooping and the middle and higher ones tren<I uim-anl. forming on the whole a 
rather open head. All of the branches have numerous long, hanging side 
branchlets, which are sometimes very long. In dense stands one-half or two- 
thirds of the lower branches are shaide<i out by the time the trees are 10 or 15 
inches in diameter. I'lider these (*onditions the crowns of middle-aged and old 
trees lose much of their ]>yramidal form, and iKHnmie rounded or flattenetL 
The massive tninks. clear of bran<-lu»s for S<> or KM) feet (In the I'aclflc region). 
art» straight, and witli tmly a slight tai)er. The ashy brown Imrk of young 
trees, often chalky In patch(»s. is tlilii, smiM>th. and Imt little broken, except near 
the ground, until the tn*es are 12 to 14 ln<"lu»s In diameter. Later, and in old 
tret»8, the bark iKM-omes from 5 to 10 inches thick at the base of tlie trunk, 
although higher up it remains much thinner. Sometlni€M$ very old trees have 
bark from 18 to 24 inches thick. It Is dark brown on the outside and clear retl- 
brown within. It is often ver>' nmgh, with deep, wide furrows and great 
ridges, whicrh are connected at Intervals by narrower cross ridges. There is 
great variation In the character and nmrklngs of the bark in dry and humid 
regions, and also in exiiosed and pixit(-<*teil situations. Trees in exposed, dry 



« Re vera I authoni maintain for thlH tree the name pMiudotauga uiurronata (Raf.) 
Stidworth, which the writer hSH Rhown to lie lawfully antPihitHl by P. titxifoUa (l*olr.) 
Britt. For a full diacuwiion of the bSHiK of this deciHiun, see Bull. 17. Dlv. For. p. 23. 
1898. 
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situations appear to have rougher and hard^'bark than those in the moist, 
deep forest. Trees of the high, very dr>' inieru,f 'mountain slopes, particularly 
young trees, may have soft, cork-like, gray-brow^i JTvy^k. (This may well be a 
result of the excessively dry atmosphere, for one 6r;V\^;x)-flrs of that region have 
similar Imrk). Otherwise these trees are not diflPerenJr''trom tliose with the 
ordinary bark. Mature foliage is usually deep yellow-grWlv* "In the drier parts 
of its range Douglas fir sometimes hns blue-green foliage *<\f' varying shades, 
i*s|>e<-ially in Rocky Mountain forms. This color is particularly pronounced 
(luring the early maturity- of the leaves. t>)liage of a season's grmvthw remains 
on the tree about eight j*ears, when it is she<l «t irregular intervals. *rv(e4eaves 
(fig. IMl) are flat, slightly grooveil above and commonly blunt, or vciV^(};*ca- 
sionally ix>inted. Cones ripen early in August and by September they hi^jg/u 
to open and shed their seed. A few wt»eks later tbe cones drop from the trees*. 
The cones (fig. 36). which are cinnamon or reddish-brown, .furnish easy and 
reliable means of identifying this tree. Their simplest distinction is the 3- 
pointeil, trident-like thin bracts protruding from among the <*one-scales. Cones 
vary from H to 4i inches in length, but tbey ai*e commonly about 2 J to 3 
inches. The seeds (fig. 36, a) are dull russet -brown, with areas of white. 
Seed-leases, al>out three-fourths of an inch long, arc r» to 7. Wood varies 
widely in character and grain, which may l>e very coarse, medium, or fine. 
Coarse-grained wood is usually distinctly reddish-brown, the "reil fir" of lum- 
bermen. Fine-grained wood is a clear yelb)wisli brown, tbe *'yellow fir" and 
**Oregon pine** of lumbermen. The botanical characters of trees furnishing 
these dissimilar qualities of wood are tbe same, and tliere is no foundation for 
the popular belief that these woods come from two dififerent **varieties" or 
"^>ecies" of trees; indeed tlie tw«) gra<les of wooil may sometimes be obtained 
from the same tree. For the first stage of from 5() to 100 or more years 
diameter growth is rai)id. giving coarst»-graine<l wood, while the later stages 
of growth are, as a nile, slower and give fine-gralneil wooil. The invariable 
difference In color between these two grades of wood is often attribute<l to tlie 
chararter of the soil, but this ex{)l:ination ignores tbe fact that lK)th gnules 
may c<ime from the same tree. The true explanation is yet to Ik» found, (irades 
intermediate between these are also common, esiK»cially in trees grown outside 
of the humid northwestern range, from wliich the bulk of *'reir' and **yellow** 
timt^er is derived. Both grades are exceedingly imi>ortant conmiercially. but 
the-finer-grained, yellow wood is now iKMiig worked ui) for the finest grades of 
finishing lumber, for which it com]M'tes with high-chiss pine. 

LoNc;K\nTY. — I^mg-liveil. Trct^s from :i to 4 feet in diameter are from 150 

« 

to 2<X) years old, while those from 4 to 8 feet in diameter are from 2(X) to 375 
vears old. One tree feet through showwl an age of 4,'i"» years. The ages of 
Hire trees larger tlian this are probably from 4f») to 500 years. 

RANliE. 

Western North America from British Culumbln southward to central California, to 
northwestern Texas, southern New Meiico, Arizona, nnd northern Mexico. 

British Columbia. — From east side of Uocky Moiintnins westward to Pacific coast 
and northward to Tacla Lake (hit. 5.')'' 10') and Skeena Klver (lat. 54° 20') ; in south- 
prn part, from sea-level to 6,(MJ4) feet ; farther north, at j^enerul elevation of country, 
t>ut absent from valleys of southern part of central pinteau, as also from higher parts 
of Rocky. Gold, and Selkirk Mountains. From K(K*ky Mountains eastward to Calgnry 
and Porcupine Hills : northward to head of Athahaska and (>rand Fork Fraser rivers, 
but absent from Cariboo Kanj^e ; northward In Fraser River Valley to Mclieods, Tacla, 
Babine. and Fran<^is lakes ; al)sent from headwaters of Salmon River, but on coast 
range northward to Skeena River. Northward on Pacific coast only as far as north end 
of Vancouver Island, not on coast archipelago, and rare on west coast of Vancouver 
Island. 
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Washington. — Abundant everywhere, " except In Columbia River plains. Wert of 
Cascades, generally from sea leve>.»to JkOOO feet : less frequent east of Cascades. Wash- 
ington National Forest (West) \Mp'to'4.»K)0 feet, or occasionally to 6,000 feet; Washing- 
ton Forest (East) at 1,10Q 'tp. XOOO feet. In Cascades, south of this reserve, up to 
5.400 feet. Mount Rainier .iSTa'ilonnl Forest, up to 5.000 feet; on Mount Rainier and 
Mount Adams. OlympLc'^^ountalns, up to about 8..'>00 feet ; Blue Mountains, at 2,500 
to 4,000 feet ; on Kaufardc.'Butte. head of Grande Coul^ River, and in Nisqually River 
Valley. 

Oheqon. — -ThroTjgiimit western part, except in a few arid valleys ; from sea level to 
6,000 feet. Cascade' National Forest (North), sometimes up to 7.200 feet; eastward 
on Columbia t^lver to Hood River ; east of Mount Hood to within about miles of 
Wapinitlff. («vest of Deschutes River) : north side of Mount Hood up to 3.800 feet and 
to Cioy^cniuent Camp on south side. Occurs from Mount Hood to latitude 45**, liere 
djsnpi^Aring from east side of range. In southern (^ascades, on l^mpquas, Sislciyoui, 
.and.^jwt side of Cascades, up to 6.200 feet; east side of Cascades, at 4,300 to 7.000 
'tcf^ji from Klamath Gap northward to Klamath Marsh Terrace ; Mount Maxama at 
'*4;50O to over 6,000 feet. On north end of Cpper Klamath I^ke and lava flows east of 
this lake, at elevations above 6.000 feet, and southward to Swan Lake Point, reappearing 
on divide at head of Lost River. Unknown on Klamath-Deschutes Divide and else- 
where in Klamath Basin. On both slopes of coast ranges, but commoner on western. 

California.— In northern mountains. Sierras, and southward to San Joaqnin RlTer: 
also in coast ranges to Santa Lucia Mountains. Throughout northwestern California 
eastward to Mount Shasta, and westward to the coast : generally at 2.000 to 6,000 feet. 
Klamath National F'orest. up to 4.000 feet. Eastward In Siskiyou County to east part 
of Siskiyou Mountains; Klamath River (few miles west of Hornbrook), near Klamath 
Hot Springs, ridge east of Shovol Crook, and «'astward to near I*icard (west of Klamath 
Lake), extreme eastern limit : farther south, eastward only to (ioosenest Mountain <east 
of Shasta Valloy and nortii of Mount Shasta i. upper Mc(Moud River (south of Mount 
Shasta) and southeastward to Fall Rivor (Shasta County), where east limits farther 
south are Mount Lasson, while wostorn limits are Sacramonto River Canyon to or lielow 
Orogory. MciMoud River to its Junction with IMtt River, and 3 miles east of Montgomery, 
at 4.0<K> to 4.200 foot. lAHtsen Count jf: Soutliorn part eastward to SusanviUe. Mount 
Shasta, bottom slopes, except at north, up to 5,500 feet. In Shasta, Plumas, Lassen 
IVak, and Diamond Mountain National ftirosts. at 2.<K>0 to 6,(K)0 feet, on west slope of 
range. Northern Sierras, at 2.-1 00 to 6.000 feet on west slope, or fometlroes to 7,000 feet 
and down to 0(M) feet, as in Chico <iuadrangle area (including Butte County) ; not In 
S'errn Valley. Tvhaina Conntf/: Fast of Sacramento River from point 10 miles east of 
Palue Creek post-office eastward. PIuwum County: Eastward to (Jrlsxly Mountains 
(west of Sierra Valley). Buttv County: Westward to Megalla and to 4 miles north of 
Bldwell Bar at 1,300 fe<>t. Shrra County: Eastward to mountains west of Sierra Val- 
ley, thence westward to Yuba Pass (.'».S()0 feeti; west of Yuba Pass, westward Into 
Yuba County, where west limit is on east foothills of Sacramento Valley at Campton- 
vllle and Oregon Hills, and in Novada County at Nevada City, Grass Valley, and Colfax 
on Bear River. J-lacer County: W«'stward to Junction of Middle and North Porks of 
American River : eastward to beyond Blue Canyon and prolmbly also above Emigrant dap 
on main Sierra Divide, but not reported on east side of divide l>etween Truckee and I^ake 
Tahoe. KUlorado County: Westward to Placervllle, Pleasant Valley, and canjon of 
North Fork C<!suinnes River: eastward to Coloma In canyon of South Fork of American 
River, and to Kch(» (Tahoe Itoad). ut 5.500 feet. Stanislaus National Forest, at 2,000 to 
5.50O f<>ot, and chiefly on and noar Mutton Canyon, between Grizzly Flat and Indian 
Diggins. and on Mill Cnok (tributary North Fork Mokolumne River). Amador Countg: 
Westward to point 3 mlb*s rast of Plm* (irove and Sutter Creek Canyon (northeast of 
Volcano), and eastward to b< yond PIoihmt. CalareniH County: Only in central westers 
part on branches of Mok«>lumn<' River westward nearly to Rich (iold, Rsperania Creek 
(near Railroad Flat) ; not detected l>etweeu Murphys and Big Trees nor In CalaTeras 
Big Tree groves, but it occurs on San .\ntouio Creek about 2 miles below 3lg Trees. 
Tuolumne County: Canyon of Middle Fork Stanislaus River from Junction with Clark 
Fork at 5..'»m» feet eastward several miles ; between Big Oak Flat and Crockers, and 
thence <>astward to Aspen Meadows, at 6.200 feet : lletch Hetchy Valley and Tuolnmne 
Big Tree <Jrov«» at 5. Too feet. MariyoHU County: Westward to near Bull Creek (10 
miles east of <*oultervllle and u few miles east of Wassama) ; eastward to Yosemite Valley 
and Merced River (head of Nevada Fall), at 6.000 feet, Olacier Point at 7,300 fteet, and 
nearly to i'hinquapin. llrUlal Veil Creek, at 7.100 feet. Southward occurs on head of 
Stevenson (^reek (tributary San Joaquin River) at elevations of 3.(K)0 to 6,500 fteC 
(southern limit in Sierras i at IMK) to 5.0(K) feet, or occasionally to 6.(KM> feet. In Stony 
Creek National Forest, at 2,0<M) to 5.000 feet, but mainly on west side of range. Tekmmm 
County: Eastward along Paskenta Road to about 3,300 feet on east side of Coast Bangt. 
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Colusa County: Northwest comer on Snow Mountain. Lake County: East side of 
Coast Range to Long Valley, Upper Cacbe Creek, Clear Lake, and to point near Middleton. 
Common in r>el Norte, Humboldt, Mendocino, Marin, and 8onoma counties (coast ranges) ; 
abundant westward to eastern margin of redwood belt, and sparingly through it, some- 
times to the sea. Del Norte County: Westward to Crescent City. Humboldt County: 
Sparingly among the redwoods north of Humboldt Bay ; westward south of bay to Fern- 
dale and Bear RiTer valleys, Petrolla, T'pper Mattole River, Brlceland, and south slope of 
King Mountain. Mendocino County: Westward to Kenny, Westport, Mendocino Pine 
Barrens, mouth of Big River, and seaward gulches from Fort Bragg to Gualala. Sonoma 
County: Westward In north part to east edge of lodgepole pine belt (on coast) to 
point 1 mile from beach at Fort Ross, near mouth of Russian River, nearly to Bodega 
Bay, Meeker, and Occidental. Marin County: Westward to southern part of Inverness 
Ridge (I*olnt Reyes Peninsula). line of North Shore Railroad, and valleys of San Ger- 
onlmo and Lagunitas. Sapa County: Mount St. Helena, up to 4,^50 feet, and south- 
ward on ridge east of Napa Valley at loast to St. Helena (town), and on ridge west side 
of Napa Valley to point south of and to a point little beyond Oakville. Mountains about 
San Francisco Bay; but not in Vaca Mountains (inner Coast Itange). Oakland Hills, and 
Mount Hamilton, nor Monte Diablo ranges. Frequent In Santa Cruz and Santa Lucia 
Mountains, at 2.500 to 3,000 feet, southward to I^s Burros. Throughout Santa Cruz 
Mountains from hills south of San Francisco and southward around north part of Mon- 
terey Bay to within a few miles of Watsonville, reappearing southward in Santa Lucia 
Mountains. 

The detailed range of Douglas fir in Idalio. Montana, South Dakota, Colorado, 
Utah, Texas, New Mexk'o, Ari7X)na. and Mexico will be dealt with In a later 
bulletin. 

OCCURRENCE. 

Except at high elevations and at north limit, prefers north to south exposures and 
sheltered slopes, canyons, benches, etc., to exposed situations. In north, and at high 
elevations, warmer south exposures are prefeired. us heat, not moisture, becomes the con- 
trolling factor. Lower limit in drier regions determined by lack of moisture, and upper 
limit chiefly by lack of heat. At higher levels on east sides of ranges than on west sides, 
also higher «n south slopes than on north exposures ; but It is more abundant on west 
Slopes than on east slopes, and likewise more frequent on north than on south exposures — 
ejccept at north, where heat Is the controlling factor. Adapted to a great variety of soils. 
Including nearly all with sufficient moisture, from border of brackish coast water to soils 
where only drought-enduring western yellow pine grows. I*refers fresh, well-drained, 
porous, deep, loamy soils, avoiding saturated, poorly drained, heavy soils. (*ood soil and 
abundant atmospheric and soil moisture are necessary for best growth, but with abundant 
moisture, quantity and quality of soil are less Important, and vice versa. Grows faster 
and larger on poor gravels and sand in the humid I*uget Sound country than on best soils 
of Rocky Mountains with dry air and deflclent precipitation ; likewise, not so large on best 
soils of drier California mountains, even though the climate Is mild and heat and sunshine 
are abundant for tree growth. 

Forms large pure forests and often nearly pure stands, but chiefly associated with 
numerous species of different habits. In Culifornia Sierras chiefly with yellow pine, 
sugar pine, white fir, and Incense cedar, as also in Cascades of southern Oregon ; while In 
California coast ranges it grows with redwood and tanbark oak. In Oregon and Wash- 
ington, mainly with western hemlock, western red cedar. lowland flr, western yellow pine, 
and on coast, with Sitka spruce, while in coast ranges and In Cascades it occurs with 
western white pine, western larch, and lodgepole pine. 

Climatic Comditioxs.— Climate varies from moist one of Northwest to dry one in 
parts of Interior and Southwest, and from the short growing season of high elevations 
to the long growing season of warm, humid coast region, and of the sunny Southwest. 
Winter varies from rainy season, as in parts of Paciflc coast region, and an occasional 
snow storm and short cold snap followed by summer's heat, as in the southern Rocky 
Mountains, to more severe winter of the Rockies northward to interior British Columbia ; 
In northern Idaho and Montana winters are long and temperature drops frequently 
as low as —30** or —40* F. Average annual precipitation and relative humidity, extremely 
variable.. Precipitation varies from over 100 inches (Pugct Sound) to less than 15 
inches (dry Interior and Rockies). Amount of precipitation diminishes from coast to 
Rockies and from British Columbia to New Mexico ; it increases with elevation and is 
less on east than on west side of coast ranges. Cascades, Sierras, and Rockies. Relative 
humidity of air Is high where prin^ipltation is great. To sum up, this tree grows best 
in greatest abundance where precipitation and relative humidity of the air are greatest. 



104 FOREST TREES OP THE PACIFIC SLOPE. 

Tolerance. — Moderately tolerant, becoming less. so with age: endures more shade than 
western yellow pine, sugar pine, western white pine, and lodgepole pine, but less than 
western hemlock, western red cedar, white^and alpine fir, incense cedar, Engelmann, blue 
and Sitka spruces. Tolerance varies with locality and region, l)eing greatest under con 
ditions of best growth. Partial shade and shelter more necesstiry in early life where 
conditions of growth are less favorable. At moist north it thrives in the open from 
early youth, while in drier regions it prefers shade of weeds, brush, etc. I>en8e pure or 
mixed stands of the Northwest have clean trunks for ulK>ut two-thirds of the length, 
while trees of open forests and in the Uocky Mountains are clean-trunked for only one- 
third their length, or, in scattered stands, carry branches almost to the ground. Trunks 
clean themselves slowly even in dense stands, which indicates tolerance of side shade; 
while young trees in dense stands grow rapidly in height, showing their need of overhead 
light. 

Rkprodittion. — (*enerally a prolific seeder, producing seed every year, with specially 
good local seed years at intervals of three or four yeiirs. Power of reproduction and 
seed formation nearly as great as that of yellow pine throughout its range of distribution. 
Seed with moderately high rate of germination at l)est. but often low, and with persistent 
vitality. Large quantities of seed destroye<l by insects and eaten by birds and squirrel*. 
Seed matured at about same time throughout range. Warm, moist, pure mineral soil, 
or a mixture of the latter and humus, best for germination and development of seedlings; 
reproduction rare on thick duff or vegetable matter, but abundant in humid regions after 
layer has been burned off or broken up by logging ; unburned, logged areas are conuuonly 
restocked by its northern associates, western hemlock and red cedar. In drier eastern 
range burning over ground is usually unfavorable to reproduction, lodgepole pine, aspen, 
and others restocking burned areas. Under most favorable conditions, reproduction is 
extremely dense, an acre lielng said to carry over .10,000 trees alMut 3 feet high and 11 
years old. while a stand of 20- year-old trees averaged 1.06H trees per acre, 45 feet high 
and ',ii Inches in diameter. Such reproduction is freijuent in Oregon and Washington. 

Bigcone Spruce. 
pHvudatsuijii tnacrttcarpa (Tott.) Mayr. 

DISTIXr.I ISIIINt; CII.VRACTERISTICS. 

BlRcone spruce, which is a little-known tree, is distinct In appearance and 
conspicuous among its usually lower ^rowinj? associates. It lias l^een long con- 
sidered a variety of the Douglas fir, owing mainly to the identical, but larger. 
form of its cones and its similar foliage. It is, liowever, distinct. It is genemlly 
rather stunted in api>earan(X». Tlie wide, pyramidal crown, extending to, or 
within a few feet (jf, tlie grotuid, is (»|)en and thin, owing to the fact that the 
liranclies grow from the trunk at very long intervals. Those of the lower part 
of the cn)wn are exceedingly ]ong> and horizontal, but stmiewhut drooping at 
tlieir extremities, while the sliort top branches tren^ ui>ward. Charaeterifitic 
short side l)rancblets. sometimes ertn't. droop from ail of the limbs. The trunk, 
clear of l)rancbcs for only a few feet, ta|)ers rapidly fnmi a thick base, reaching 
a height of from :^0 to i'*) or. orcasionally, 75 feet, and a diameter of from 14 to 
20 inches. Tlie bark is early rougheiunl at the base of young tnmks. It la black- 
Ish or dtH»|» re<l-hrown, and. in ohl tre«»s. from 2 to ;"» or more inches thick near 
tlie Imttoni of the trunk. lHH»p. wide furrows aiul ri<lgt»s, irregularly connectetl. 
mark the bark characteristically. The thin-h>oking foliage is blue-green, with 
an ashy tinge. The s<»mewhat curvwl lejives (llg. .'^7) grow on all sides of the 
bran<*hlets, but by a strong twisting of their stems they api)ear to come out 
mainly from two o|»iH)site sld(»s of the twigs. They are more or less pointed, 
but not i)rickly. Leaves 4»f a sea.son*s gn)wth remaiin on the branches from 4 to 
r> years — i>osslbly longer. The cones (tig. .*57), which are very distinctive; mature 
early in August, oi^enlng by the lattt»r part of that month or early In September, 
and shedding their schmIs. They vary frtmi 33 to about i\ inches In length, and 
when oi)en are rich dark brown. S^Mue of the nines fall fnmi the trees during 
the winter, but u gtHxl many remain for a year or longer on the brunches The 
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large seeds (figs. 37, a) are dark chocolate brown and shiny on the upper side, 
which contrasts strongly with the dull, very slightly reddish-brown under sur- 
face. Seed-leaves, usually 6, but often 7, pointed, and about an inch long. 
Wood, reddish-brown, fine-grained, rather tough and hard ; suitable for coarse 
lumber, but not used commercially. An exceedingly important tree for increas- 
ing the protective cover on dry mountain sloi)es of its range where few other 
conifers are at home. 

LoKGEviTY. — Little is now known of the longevity of this tree. Probably 
kmg-lived. A tree 21f inches in diameter showed an age of 109 years. Doubt- 
less larger trees occasionally found would prove to be from 200 to 300 years old. 

RANGE. 

Southern California, from eastern Santa Barbara County and southwestern corner of 
Kern County to northern Lower California ; ran^e includes Santa Inez, 2^ca, San Rafael, 
Pine, San Kmigdio, Sierra. IJebre, Sierra Madre, San Bernardino, San Jacinto, Santa 
Ana, Palomar, Cuyamaca, and San Pedro Martir mountains, (^hiefly on north and east 
slopes and In canyons nearly throughout these ranges, at elevations of 3.000 to 5,000 feot. 
t>ut often to 6,000 or 7,000 feet, and down to 1,;">00 feet In canyon bottoms. Western 
limits are Mission Canyon (al)ove Santa Barbara) In Santa Ynez Mountains, where one 
tree occurs at 1,.500 feet, and Zaca Peak. In San Rafael Mountains. Northern limits are 
San Emigdio Mountains and south side of Tejon Canyon (west of Tehachlpi Mountains). 
MoKt common in San Gabriel and San Bernardino Mountains. Not frequent In Santa 
Burttara National Forest, but most abundant In Matlllja. Cuyama. Sespe, and PIru creek 
basin-s. L#ocally noted as follows : Mount Medulce, Big Pine Mountain, Pine Mountain, 
Pledro Blanco Peak, near Pine Mountain Lodge, south side of Sierra Liebre Range, and 
on mountain back of Fort Tejon. General in Sun (Jabriel National Forest and l»etween 
about 3,000 and 5,000 feet ; locally noted on Mount Wilson, on Rubio Mountain, 
down to 2,200 feet, near Alpine Tavern, between 5,100 and 6.000 feet, and Mount Lowe, 
at from 2,000 feet to summits. Common in Sun Bernardino National Forest, on both 
sides of range; on north side down to 1.500 feet, and sparingly in pine belt and on 
plateau up to 6,000 or 7,000 feet, but up only to 3,000 feet on south side. Not detected 
in Santa Monica Mountains west of Los Angeles. Trabuco National Forest, at 2,000 
to 3.000 feet, in bottoms at heads of canyons In Santa Ana Mountains. San Jacinto 
Mountains, northern and western slopes and canyon bottoms, at 3,000 to 5,500 feet; 
lesK frequent up to 6,000 or 7,000 feet. Forms 5 \)er cent of forest In Palomar Mountains 
(southwest of San Jacinto Mountains), and 10 per cent of forest In Balkan Mountains — 
few miles southeast, near Julian — while farther south It is very rare in Cuyumaca Moun- 
tains. 

lAjvfKR Califobnia. — Sparingly represented at 5,0(X) to 7,000 feet on Mount San 
Pedro Martir. 

OCCURRENCE. 

Scattered In cool ravines, gulches, canyons, over north slopes ; approximately inter- 
mediate In position between chaparral lR*lt and western yellow and Jeffrey pine forest. 
This occurrence Is often very Irregular, owing to unfavorable local conditions of soil and 
moisture, and deatructlve forest fires. Generally on dry to fresh sandy or gravelly loam 
soils, or on rocky, shallov ones, any of which are too dry for Jeffrey pine, western yel 
low pine, BQgar pine, white flr, and incense cedar, all common to the region. It avoids 
stream beds and other wet places preferred by incense cedar. 

Pure small groups and patches, or single trees Interspersed through pine belt, chapar- 
ral, and oak growth. Probably once occurred In much larger, pure stands, which were 
doubtless reduced by frequent flres. In pine belt, associated with Coulter pine, western 
yellow pine, Jeffrey pine, sugar pine. Incense cedar, and white flr ; l)elow this, common 
with canyon and California live oak, and scattered through chaparral : extends Into latter 
to limit of moisture conditions, and Into pine belt as far as severe climate there permits. 

Climatic Conditio.vs. — Precipitation Insuflficlent now to support good forest cover. 
Average annual precipitation (chiefly rain in winter at low levels, and snow at high 
elevations) from less than 10 inches to .^0 inches; snow melts while falling, or soon 
after, in range of this spruce: remains only obove It. Relative humidity, likewise vari- 
able and correspondingly low. Precipitation greater at high levels than at low ones, and 
greater on west than on east side of coast ranges facing dry interior. Snow may come 
at upper limit as late as May and ns early as Octolier. Fog common during rainy season 
(winter), depositing considerable moisture, comparatively speaking, on cool, forested 
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slopes. Large part of precipitation and moisture from fog:^ never enters soil, but li 
quickly evaporated, only temporarily reducing general evaporation and transplratloiu 
Summers long, hot, and dry ; occasional thunderstorms, hailstorms, or cloudbursts oo 
higher mountains. Dew generally unknown. July to October, inclusive. Is dry or 
"danger" season, when there Is great risk of forest fires, which are there very destructive 
and hard to control unless they burn out or meet some barrier. Once destroyed, foreit 
cover is hard to replace. 

Tolerance. — Intolerant of shade except in early seedling stage; throughout later life 
requires full overhead light for best growth ; mature stands usually open, stems clear of 
branches for one-third or more of length, but occasionally limited to ground in open and 
in chaparral. Seedlings come up and thrive in shade of live oaks and under seed trees, 
in open, moist, sheltered places. 

Reproductio-n. — Moderately abundant seeder, but cones are produced at rather long 
and infre<iuent intervals, though small amounts of seed are lK>rne locally about every 
year. Seed of low germination, owing to large number usually imperfect ; vitality per- 
sistent. Much seed eaten by rodents and birds. Reproduction generally very scanty, due 
probably to poor seed, loss by animals, and destruction by repented past fires. Mature 
trees are protected by thick bark, but young growth is easily killed by fire. Reproduc- 
tion commonly in leaf litter under shade and In vicinity of seed trees and under live 
oaks. Seedlings grow slowly at first, but, once well established, they Increase rapidly 
In height, requiring more light. 

ABIES. FIRS. 

The firs are evergreen trees witli |HM-uHarly foiiicnl, often very spire-like, 
dense crowns of heavily foliage<l branches, which by side branching fomi wide, 
flat sprays. The trunks are tall, very straight, evenly and gradually tapered to 
one or two slender, straight lenders. Whorls of comparatively small branches 
grow from the trunks at regular distant intervals. Their shari>ly defined heads 
of dense, often very dark foliage and arrow-like stems distinguish them among 
all other trees. The trunk bark, before it is broken or furrowed by age, is 
marked by many blister-like resin pockets, formed within and just beneath the 
smooth surface. These are oft«»n an in<*h or more long, and so numerous as to 
be very conspicuous. This character, which no other native trees r^osneas so 
marke<lly, may have given them their iH)pular name of ** balsams," becaase of 
the liquid resin obtained from th(» pockets for meilicinal pur|»oses. The leaves, 
spirally arrange*! on the branches, i>erslst for from five to tgu^lfiars (usually 
nine), after which those of a season's gn>wth gradually dis:ipi)ear. Leaves oo 
the lower branches of our native firs are mostly fiat (in one s|X»oieH triangular), 
rounded, or blunt, not prickly at the en<l (in one species neetUe-poInted) ; they 
apiK»ar to grow more or less distinctly from two op|K>site sides, or from the top, 
of the branch. Those of the extreme up|H»r branches, partictilarly on the stout 
leaders, are stouter. crowde<l and curved towanl the upi>er side of the hori- 
zontal twigs, and often k«MMily i>olnte4l or somewhat shari)-polnted. It is exceed- 
ingly im|)ortant to note tlie very dissimilar form, habit, and character of leavei^ 
from the two parts of the cn)wn. Leaves from the middle branches of the 
crown are sometimes different In form from those of either the lower or upper 
bram-hes. In cross sei-tion the leaves of firs show 2 resin ducts near the lower 
surface of the leaves and conunonly close to the (Hlges of the leaves, but in 
some of our firs these ducts are in the interior of the leafs tissue, about the 
same distance from the upiier as from the lower surface. Flowers of two sexes, 
male and female, are borne on branchlets of the previous year's growth In dif- 
ferent parts of the same tree. Female fiowers, pnxlucing cones and seeds, are 
short, spherical, rounded or elongated scaly IxMlies standing erect and singly 
on branches of the ui)i»ermost part of the crown. Male flowers, pollen-bearing 
only, are elongat<Hl. cylindrical, .scaly luMlies hanging singly among the leayes 
from the lower side of branch*^ 1k»1ow the female fiowers. The cones, whose 
erect position is unique and distinctive of all firs, mature In one season. Dor- 
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ing autumn their thin, closely-packed, overlapping scales gradually become 
loosened from their central spike-like axis and fall away with their winged 
seeds, two of which are borne under each scale ; no fertile or perfect seeds are 
borne under scales at the ends of the cones. The pointed woody axes of the 
cones remain attached to their branches for several years. The breaking up of 
mature cones on the trees is not a character of any other group of our cone- 
bearers, the deciduous Taxodiums of south Atlantic forests excepted. Seeds of 
firs are easily wafted by the wind several hundred feet from the parent trees, 
but they are rarely carried more than 50 or 100 feet away. The seeds have 
peculiar resin cells which may be seen by cutting into the seed coat. The 
vitality of fir seeds does not endure beyond a single season, and as a rule the 
I>ercentage of germination is low (50 per cent or under). Seed-leaves, from 
4 to 10, and flat. 

Commercially the firs are of great importance. Some of them form protec- 
tion forests on steep slopes at high elevations where few other conifers can 
live, while others supply excellent saw-timber of large size. They are moder- 
ately long-lived, and 350 years is probably the limit of their age, but much Is 
yet to be learned concerning the longevity of our firs. 

Seven species inhabit the Pacific forests; two of them extend far northward 
into Canada, while one of these and another si)ecies range through the liocky 
Mountains as well. 

Alpine Fir; Balsam Fir. 

AbU'8 lasiocarpa (Hook.) Xuttall. 

DISTINGUISHING CHARACTERISTICS. 

Alpine fir is one of tlie smallest of the Pacific firs and perhaim also one of the 
least known there, owing to the high altitude at which it grows. Among all of 
it8 associates the long, narrowly conical crown, terminating in a conspicuous 
spire-like point, at once distinguishes this fir from all sixH^les of its kind in 
the region. Its spear-like heads can be recognized at a long distance. Height, 
from 00 to 00 feet and diameter from 14 to 24 Inches, but in exposed 
high situations it may be under 3 or 4 feet in height, with very long lower 
branches on the ground. Rare old trees attain heights of from 100 to 130 or, 
ver>' occasionally, 160 feet and a diameter of 3 to 4 feet. Larger trees are 
Reported, but they are exceedingly rare. The bark is thin, at most about li 
inches thick, hard, flinty, and but little broken on fairly large trees, except (K*ca- 
pional shallow, narrow cracks near the base of the trunk. The unbroken smootji 
|>arts are ashy gray— often chalky- white. Even in old trunks, always Irregu- 
larly and shallowly seamed, the fiat ridges are whitish, but pale-brownish on the 
broken edges and red-brown on the Inside. Trees on several mountain peaks in 
Arizona, and occasionally elsewhere in the tree's range, have peculiarly thin, 
soft, corky • bark, similar In color to the hard bark. The narrow crown usually 
extends to the ground, iven on old trees. The dense branches, which are char- 
acteristically tough, droop at the base of the crown ; when dead, often curved 
or bent down upon the trunk. Its low branches make it imrtlcularly suscepti- 
ble to crown Area, which invariably kill it In large numbers, as do severe ground 
fires, which easily Injure Its thin bark. In very close stands old trees are wca- 
hi(»nalljr tree from branches for from 20 to 40 feet or more. The foliage is dtH»p 

* Ahie9 oriMoniea Merrlam is founded partly on this charactor and pnrtly on a form of 
cone-ncalc wbleb Dr. Merrlam found to differ mnteriully from that of the ordinary ty|M* of 
A. loaiovorpa. The cones and foliage of the cork-barked trees can not be distinguished by 
ttt wrlt«r ttom tkoM of liard-Uirked trees. 
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BANGE. 

Subalpine valleys, slopes, and ridges from southeastern Alaska, British Columbia, and 
western Alberta southward through Washington, Oregon, Idaho, western Montana, and 
Wyoming to southern Arizona and New Mexico. 

Alaska. — East slopes of coast range in southeastern part; crosses divide to west 
slopes at Lynn Canal, where at sea-level, on west shore, it occurs in groups and extends 
to Chilkoot and White passes, reaching timber line at about 3,000 feet. Possibly extends 
farther south, at timber line, on west slope, and on sea coast, but not yet detected. Ap- 
pears farther north in Copper River Valley at Mentasta Pass and Copper Center (lat 
62°, long. 145° 20'). northwestern limit. 

Pacific Canada. — Yukon Territory, British Columbia, and Alberta. Throughout south- 
em British Columbia from cast slopes of coast range and eastward to east side of Con- 
tinental Divide In Alberta, except in southern dry parts of interior plateau. Northward 
in Rockies to McLeod's I^ke (lat. 55°), but farther northward on interior plateau, and over 
eastern slopes of coast range to Lake Bennett (lat. 60°) at Lewes River (Yukon Terri- 
tory) ; reappears north of Yukon River on North Fork McQuestion River (tributary Stew 
art River), in lat. 64° 30', long. 136°, northern limit. Occurs In northern interior plateau 
and coast ranges at al>out 4,000 feet ; lower limits are in valleys of eastern coast ranges 
at Lake Bennett, descending to 2,150 feet ; occurs on Middle Lake, Lake Dease, and Lake 
SchUtlUchroa, upper limits varying from about 3,000 feet at White Pass to 5,000 and 5,500 
feet on sheltered Inland passes, such as Taku Pass and mountains about Lake Dease and 
Telegraph Creek (upper tributary Stiklne River, about lat. 58°). Not on west slopes of 
southern British Columbia coast range nor on Vancouver Island. On Gold and Selkirk 
ranges and on both sides of Continental Divide, being abundant in Bow River Pass, at 
5,000 to 7,000 foot elevation, and on oast slopes extending eastward on line of Canadian 
Pacitic Railroad to Castle Mountain; southward in Rockies, over high, cool valleys, to 
latitude 49° and up to timber lino. Reported east of Continental Divide in Peace River 
region and also in that botweon Lessor Slave I^ke and Athabaska River. 

Washi.nuton. — Both sides uf Cascades, Olympic, northeastern, and Blue mountains, 
at elevations of 5,000 to 7,500 feet. Northern part of Washington National Forest, on 
west side Cascades, at elevations above 4.500 feet, but on east side, at 5,000 to 6.000 
feet, or sometimes up to 7.000 feet, as at Slate and Windy Passes, and down to 2,150 feet, 
as on Stehekin River. Locally noted as follows: Crater Pass, at 6,000 feet on west 
side Cascades, and at 5,700 foet on east side ; Twlsp Pass Lake ; North Fork Bridge 
Creek ; Emerald Basin, above and south of Lake Chelan, at 5,700 feet ; North Fork of 
Entiat River, at 6,000 to 7,000 feet ; Entiat River, at 5,700 to 6,600 feet. Cascades in 
southern Washington National Forest, generally at 5,000 to 6.000 feet, but sometimes to 
7.100 and down to 2.300 feet, growing on both sides of range in Skykomish, Tolt, Sno- 
quaimle. Cedar, Green, White, Yakima, and Wenache river watersheds; Wenache Moun- 
tains, at 4,500 to 5,200 foet. Mount Rainier National Forest, generally at from 5,500 
feet to timber line, but sometimes down to 4,(HK) feet and up to 7,500 feet; on both sides 
('ascades in White. Puyaliup, NIsqually, Cowlitz, CIspus, I^wls, Wind, Little White Sal- 
mon, White Salmon, Klickitat, Atanum, Tieton, Natches, and Yakima river basins. Locally 
noted in this region as follows: Mount Rainier, at 4..')00 to 7,900 feet; E«agle Mountain; 
Cowlitz Tass. at 4.750 feet: head of Summit Creek (on Cowlita River), at 3,650 feet; 
Cowlltz-American Rivor Divide (near Dewey Lake), at 5,300 to 5,500 feet; Divide 3 
miles north of Cowlitz Pass, at 4.S(K) foot : Mount Adams, at 6.000 to 6,500 feet ; Upper 
Klickitat Kiver. at 4.200 feet ; Little Kllckitat-Tleton River divide, at 5,900 feet; Clspus- 
Klkkitat Rlvor divide, at 5.200 foot ; (Joat and Olympic mountains, at 5,000 to 6,500 
feet (timber lino). Colville National Forest, along higher ridges. Washington addltkHi 
to I'riest River National Forest, common above 4,500 foet; Wenaha National Forest, on 
broader ridgos In llluo Mountnins. at 7,000 foet and at heads of streams. 

Oregon. — Botti sides of ('uBcudos. Siskiyous, and Blue Mountains; generally at eleva- 
tions liotween ,"».o<H> and 7.s(M> fo<»t : southward to nortli side of Siskiyous, but absent 
from coast ran;:oa. Nortliorn part of Casoudos at from 5,800 feet to timber line— «ome* 
times to 7,300 foot, and down to 3,400. Southern ('ascades, at 5,800 to 7,800 feet; 
southward on oast side to point 10 miles south of Crater Lake, and on west side, to 
Umptiua Rivor Divide and north side of Siskiyous. whore it is rare. Not on mountains 
east of Cascados. except those in eastern, north and south parts of Blue Mountains 
National Forest, and in Wallowa National Forest. Locally noted as follows: Soathwest 
side Mount 1I<kh1 from near timber line down to a few hundred feet below QoTemment 
Camp; on north side from tlml)er lino down to 3,700 feet; Mount Maxama on Wlnrd 
Island and rini of lake down to O.ooo foot in Anna Creek Canyon ; llidaway Creek. 
Granite Creek (near Alamot ; South Fork of Rock Crook, at 6,4.'>0 feet; head- and soQth 
wall of Rock (^reek ; about (iroenhorn City ((ireenhorn Mountains): at point 8 nill€S 
northwest of Alba; head rf North Fork of John Day River: Powder River Moantalns; 
iDOUDtalns about MInam River. 
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The detailed range of alpiue fir in the Rocky Mountain region will be dealt 
with in a later bulletin. 

OCCURRENCE. 

In rool, moist, and. In part, subalpine Bituatlons ; commonly on slopes at timber line, 
nnd at Its lower limits In protected valleys, at heads of streams, and about mountain 
lakes and meadows. Best growth on fairly deep, loose, moist soli ; will grow also In 
wet nnd on poorest and driest thin soils. Main occurrence limited by requirement of 
soil moisture to elevations where snowfall is great. Requires less soil moisture In 
general than Engelmann spruce, but grows in places too wet for the spruce, as well 
sis on I>ougla8 fir soils, where spruce will not succeed. Does not thrive on heavy, 
clayey soils. Altitudinal occurrence in Alaska narrow, owing to low timber line; more 
abundant on east than on west slopes of Alaskan coast mountains. Throughout north 
coast ranges and the Rocky Mountains the vertical range Is wide. Here on ail slopes, 
but largest on high north aspects. At south, altitudinal extent Is again narrow, because 
favorable moisture occurs only at much higher elevations. 

In pure, small stands and in mixture. In Alaska, mainly with black hemlock; at 
higher levels In Washington, with black hemlock, occasionally yellow cedar and white- 
bark pine, and lower, with noble and amabills firs; in Oregon, with black hemlock, 
Kngelmann spruce, western white pine, lodgepoie pine, and noble fir. 

Climatic Conditions. — Endures rigorous climate, and therefore It goes farther north 
than any other coast flr. At far north, subject to blighting winter winds, weak insola- 
tion due to high latitude and extreme cloudiness, excessive precipitation, averaging over 
00 inches of rain and from 2 to 5 feet of snow, and also to minimum temperature 
of about —40° F. At south, sunlight Is more abundant, lower humidity and smaller 
precipitation — averaging about 25 inches and mainly snow. Maximum temperature, about 
IM)" F. 

ToLEBANCB. — Only slightly less tolerant of shade than Engelmann spruce, and more 
so than other associated species (except black hemlock) ; maintains long-suppressed 
reproduction under heavy shade, and with admission of light recovery and growth are 
rapid. 

Ri!:rRODC<*Tio.\. — Moderately prolific seeder. Seed with rather high rate of germina- 
tion, but of transient vitality. It begins to liear cones as early as the twentieth year. 
Troduces some seed locally every year, with heavy production at Intervals of about three 
years. Over large areas, however, cones often fail to mature during some seasons. 
Reproduction usually abundant, both in open on exposed mineral soil, and on thin and 
heavy moist duff under light or heavy shade. Seedlings grow most thickly on north 
sides of groups or forests and under branches of mother trees ; small shaded openings 
among seed trees nearly always show reproduction. Occasionally at high elevations 
branches lying on ground take root (layer), from which, however, reproduction is 
probably rare. 

Grand Fir; White Fir. 

Abif's grandtH Liudley- 

DISTIN(;UISHIN<; CiIAKACTP:RISTICS. 

Grand fir is commonly called "white" fir liecaiise of its confipicuously whitish, 
smooth bark. Other firs of tlie same region are known as "white" firs of a 
** different variety," esi>ecia]ly Ahicn voncolor, to which the name ** white fir" 
apfiears to belong more fitly than to any other. It is desirable, therefore, for 
the Bake of a distinctive conmion name, to coin for Abies grandis the name of 
''gram! flr," which Is appropriate, since it is a very stately and grand tree when 
fully matured. It grows to a lieight, in such favoral)le situations as bottomlands, 
of from 150 to 200 and, exceptionally. 250 to 275 feet, with a diameter of from 
3 to 4 feet On the less favorable hill lands its greatest height Is from 80 to 
125 feet, with a diameter of from 18 to WO Indies. Its trunks are remarkably 
Ftralght and very gradually tapered. Standing alone or In an ojien forest, It 
carries Its crown branches to within a few feet of the ground oven when old, 
bat in a close stand the crown covers only one-half or one-third of the stem. 
The crown is a narrow, rather open cone, pointed In ycmng trees, but In old age 
Is somewhat rounded at the top, and often, from the strong drooping of the 
lower branches, appears wider in the middle. The rounded to^ t^«vi\X* t^tom 
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cessation of belgbt t:routh in tbe lender and iin elonitatloa ot the older shorter 
tup Ride tirnncbes All of Ibe brnmlieit except tbe topmost bsve a illstlDct 
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of gray-whltc. In old trees tin. Imrlt Is more deepiv Imt nirrnnlv furrowed tbo 
ridges being wbnrper and Iom< i-onipituoutli He Kol "illi wliElc Tlie genenil 
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opposite sides onlr of the brancbefi. Many of the leaves are brougbt into tbie 
position by n twlBtliV of tbelr bases (tig. 41 ). Leaver of tbe lower crown are 
Irotn H to about 21 IncheB long. Leaves of tbe uppermost brantrhes are often 
notched, also, but are usually all more or less erowdetl toKelber, pointing ai>- 
ward, OD tbe top of tbe spmys, wblle tbe scattered leaves of tbe leader are 
!<harp or keenly [winted. leaves of the up|)er part of the crown are about 1 




ineli or IJ inches- long. All Ipjivcji an' conspk-uounly white im llielr umler sup- 
rncex. Mature buds are ciivcnxl with renin, iinil tlie twipi nf the Heason are 
imle ruftnet bniwn nnil miuutely tuilry. TIii'mhicn iiiiitiire ine:irly r;ill. and with 
iheir clear, light yeltuw-gn-cn iiiliir and stetitler. (-ylindrii-iil furni iire very 
i-ltaracterlstic (flg. 421. They are attout 121 to -1) lix'lies long anil about 1 to 
1) inches in diameter. Tbe bracts adhering to tbe backs of the ei 
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Rqiiarisli fit 1liE>ir upper etida ([ruiimledi nnU niili a fma\l f'int cxieniliiig 
Troui tlie ceulcr. The pwle jpllowisli brown seeds (Hg. 42,«) liave BlUiiy, 
fiiltitly yell'iwffili wliiffR. See<I leovtHi. very ak'niltT uiid |i(ilnl»l, iistmtif q, 
unci about three- fourths of uii ladi 1i>nt' WomI of this tir is llltlt> kuowii c 
luerclnlly, but likely to become lietter known nnd of Rrenler value- It Is light. 
Mift. but flrm enough to be widely useful us lumber, niodernlely mnnie-KntlDeil. 
uiid Htrolght; varies in (i)lor rroiri pnle yellowish bniwn to imle lirowu. 
iinnlitlen cltwrvc thomngh invest Igu linn, whlrli « 111 iiriiliulilj- show ttKm t' 
siineriur to those of the s.ifter fir wooils. 




I^JKcrviTY.— LKIle Is known nf ilie ngc limits nf snuid llr. 
furllii-r Kindles iiri- urp'iilly niN^deil. rruliiilily i>nt^ 
One tree, 'Mi Inches in diiilueler. showed iiii iige nf KM! 



VBl1«yii nnd Inner nlopni from HouthFra tlrllisii 
HoDUua, Oregon, nnd aordifrn roiul nf raMfurals, 

HKITiHii CoLtiUBiA,- MnlnlnncI nrtir cobhI nut 
triNnd: lix.'nll}' uotn) ni Stunl.')' I'lirk U'-iir Vaiieoii 

WiBHiN'iTON.-^lreain iHiKiimi and lover kIoii 



ot C»tr»Ce» V 
ne*r Fvrndile, > 



nnd 1i 
I WashliiKtim .Vnlloi 



to upprr mil of V 
'asrutto and 



feet Flevatioo : Ea>l SuuDd a( GU rnvt : at Hkasit and llalnay p 
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on Saok River near Monte CriBto ; bead of Enrly Winter Creek. Both Bides of Cascades 
in sontbern Washington National Forest, in valleys of Skykomish, Tolt, Snoqualmie, 
Green, White, Takima, Wenacfae, and Entiat rivers, up to an elevation of 5,400 feet. 
Noted In Wenache Mountains and ranj^e b<>twcen Columbia River and Yakima River, 
at 5,000 feet. Mount Rainier National Forest, both sides of range generally to 4.200 
feet, but sometimes to 5,300 feet. Noted in Upper Nisqually Valley ; Upper Klickitat 
River, at 4,200 feet ; mouth of Hellroarlng Canyon, at 3.800 feet ; about Mount Adams 
and Eagle Mountain ; on Goose Prairie alont; Bumping River, at 3.520 feet ; on Dewey 
Lake (head of American River), at 5,800 feet. In Olympic Mountains from sea level 
to lower slopes. Locally noted at Tacoma, Port Ludlow, Lake Cushman, on shores of 
Pii^et Sound, and about Dryad, at 304 feet elevation. In Colvillc National Forest, 
Bluo Mountains (Wenache National Forest), nt 2.500 to 5.(K)0 foot. 

Obcgon. — Stream bottoms and lower slopes of Cascade and coast ranges. Blue and 
Powder River mountains. In northern Cascade National Forest, on both sides of range 
and generally up to 4,100 feet; lower slopes of Mount Hood. Farther south (R. 5 to 17 
S. ) it reaches 200 to 6,000 feet. In southern Cascades National Forest, extending south- 
ward, on west slopes of Cascades, to headwaters of ITmpqua River, and on east slopes 
to Mount Jefferson. Exact southern limit imperfectly known. In Coast Range south- 
ward Into California. Locally noted In vicinity of Portland ; coast of Clatsop County ; 
from lower Clackamas River bottoms to point about 6 miles al>ove " Hot Springs " in this 
canyon ; Blue Mountains, at 2.500 to 6,000 feet. 

California. — In fog belt of northern coast, extending inland 10 to 30 miles, and 
Kouthward to nortli of Fort Ross (Sonoma County). Locally noted in Del Norte County 
at Crescent City, and In bottoms of Smith River. Humboldt Count if: Inland to Hoopn 
Valley and ridge east of Hoopa Valley, at 3,700 to .'i.oOO feet ; lower Mad River ; 
Eureka; from Hydesvtile inland nearly to Bridgevilie and Little Vun Dusen River (10 
miles cast of Bridgevilie) ; Femdale to Bear Valley : between Capetown and Petrolin 
and thence to Upper Mattole. Mendocino County: Along coast from Kenny to West- 
port and Inland along LaytonvIUe road to point 15 miles from Westport ; gulches close 
to coast from Fort Bragg to Gualala ; Mendocino inland, on road to Uklah, nearly to 
Orris Hot Springs; Navarro River up to a point 12 miles from mouth; Elk Creek, near 
Greenwood (12 miles south of Navarro River), h'onowa County: Coast north of Fort 
Ross with Pinus muricata. 

The detailed range of this flr In Idaho, Montana, and Wyoming will be 

described in a later bulletin. 

. *' OCCURRENCE. 

A tree of molit situations. On alluvial stream bottoms and their border valleys, lower 
gentle mountain slopes, depressions, and gulches. Best and most abundnnt growth in 
coast region on stream bottoms at>4ow levels; small at high elevations. Its deep root 
system demanda fairly deep, prefenibly moist, imrous, well-dralntnl soils. With favorable 
moisture and climatic conditions. It grows well on rather poor, thin soils, but better 
quality Is necessary in soils deflclent In moisture and subject to rapid evaporation. 

Rarely in pure stands ; usually In mixture. Most commonly with LK)ugla8 flr, and 
dominant over western red cedar, western hemlock. Pacific yew. and vine maple. At low 
levels in Oregon and Washington, with latter trees and sparingly also with amabills and 
noble flrs, broadleaf maple, red and Sitka alders, and black cottonwood ; In low coast 
region with Sitka spruce, and In (California with redwood. 

Climatic Conditions. — (!limate of range favorable to trt^e growth. Summers com- 
paratively cool and humid; winters ordinarily mild, and changes of temperature rather 
gradual; In Bitterroot Mountains (Idaho) and northward, temperature falls occasionally 
to —30' F. Precipitation, well distributed, except In July and August, which are usually 
rainless over greater part of range. Forest floor is then dry. and destructive fires often 
occur. Annual precipitation, from less than 20 inches to over 100 inches in diflTerent 
parts of range. 

ToLEKANCE. — For s fir only moderately tolerant of shade, l)eing less so than amabllis 
flr, western red cedar, western hemlock, and California yew, but more tolerant than 
noble flr, Douglas flr, western white pine, western larch, and yellow pine. Seedlings 
endure considerable shade, but In later life full overhead light is needed for best growth. 
Young growth under ordinary shade remains dwarfed and dies within a few years, unless 
overhead light is admitted. With overhead light, but shaded from side, height growth is 
rapid, trunks are readily cleared of branches, and long, clean stems are formed. Shade 
endurance varies in general with age, moisture of soil and air, exposure, quality and 
qnantlty of soil, altitude, and latitude. With sufficient molHture. soil, and heat this fir 
thrives in full sunlight, and also endures considerable shade. On poor, dry soils in 
warm exposed places, shelter and some shade are l)eneflciai to reduce soil evaporation 
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and transpiration ; therefore in regions with such conditions the tree confines Itself 
mainly to cooler, sheltered sites. 

Reproduction. — Moderately prolific seeder; best in open stands. Seed of rather low 
rate of germination and with only transient vitality. Seeding habits not fully deter- 
mined. Cones produced mainly at irregular intervals (two to three years). Occasionally 
few cones borne by trees about 20 years old (in open), production increasing to old age. 
Under favorable conditions some seed germinates soon after it is shed and seedlings may 
become established before cold weather. Moderately humous and shaded soils most 
favorable to germination, but with sufficient moisture and light, seeds sprout and seed- 
lings thrive in humus and in mineral soils. Seedlings come up both in open and In shade. 

White Fir. 
Abien concfAor ((lord.) Parry. 
DISTINGITISIIING CHARACTERISTICS. 

White fir, a massive tree, is fitly and widely called by this name from the ashy 
hue of its bark. All of its other common names refer to its silvery or whitish 
api)earance. It grows to its largest size in the Pacific region, where it is fre- 
quently from 14<) to ISO fwt and, occasionally, over 200 feet high, with a 
diameter of from 40 to (;0 inches, rare trees being from 5 to G f(*et through. In 
its Rocky Mountain range ii Is nuich smaller — from 80 to 100 feet high, or rarely 
more, and from 20 to .'JO Inches in diameter. The massive trunks are conspicu- 
ously rough, with great dt»ep. wide furrows and ridges in the ash-gray bark, 
which is from 4 to (J* inches thick, and v(»ry hard and horny. The smooth, 
unbroken bark of the upi>er stem, and of young trees, is grayish, with a brown- 
ish tinge. The dense <rown of heavily foliaged, short branches is an irregular. 
round-toi>ped cone, extending to the ground on trei\s in open stands, and In d<*nse 
stands covering only a third or a half of the upper stem. The trunks are straiglit 
and taper very gradually. Young trees have beautifully sj'mmetrical, sharp 
crowns down to the ground, the lower limbs standing out horizontally and those 
above slanting upward. On old trees the lower crown branches droop (H)n8picu- 
ouslj', as do also those of the middle crown; while branches above this remain 
upright. In old age the more rapid growth of upper side branches than of the 
leader forms a rounded top. Young foliage of the year is yellow-green, with a 
bluish cast, but later it turns to a pale yellow green, with a whitish tinge. The 
leaves are flat, straight, and full and plump on the upper side, blunt or 
pointed — usually not prickly, but sometimes prickly on the lower crown 
branches of old trees. They stand out distinctly from two sides of the lower 
branches by a twist in their base (fig. 4'^) ; but very commonly the lower 
branches of young trees have their leaves curved and standing erect, somewhat 
in two lines, from the upper sides of the twigs. Leaves of the upper crown, 
e8|)ei*ially on the topmost branches, are strongly cur veil or sickle-shaped, and 
appear to grow from the upi>er sides of the branchlets (fig. 44). These leaves 
and those on leaders are sharp-iK)lnted. I>ower branch leaves are usually 
longer (li to 3 inches long) than those of the upper branches, which are com- 
monly about 1 to li Inches long. There is very great variation in the length 
form, and thickness of leaves of this fir In different parts of its wide 
range. The changes in form from horizontally flattened leaves to vertically 
flattened ones, or to those resembling a sickle-blade, are curious; they are unex- 
plained, exc(»pt perhaps by the fact that the latter form is best adapted to 
the dry climate in which it most often occurs. Some authors hold that Ro<4cy 
Mountain trees bear longer leaves, and more commonly pointed ones, than do 
trees of the Pacific forests. The writer has seen trees in the latter region with 
quite as long leaves, while long blunt leaves are not infrequent on trees of the 
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extending down east slopes to 6,000 feet, and to 8,100 feet or over on highest peaks ; 
clso on west side In canyons ; Kokeep Mountains (east side Warner Lake) only In De 
Oarno Canyon. Reported in Blue and Powder River mountains, northeastern part of 
State. 

Califobnia. — Northern coast ranges and southward on Sierras to southern cross 
ranges. Northern California eastward to Warner Mountains and westward to Slskiyous 
(west of railroad) ; westward in coast ranges to Russian Creek (west of Scott Valley), 
Salmon Summit southwest of forks of Salmon Kiver, at 3,800 to 5,600 feet. Trinity Sum- 
mit near meeting point of Siskiyou. Humboldt, and Trinity counties, and valley of Mad 
River west of South Fork Mountain. Klamath National Forest, at 6,500 to 7,000 feet ; 
very common between Horse Creek and Klamath River (T. 47 and 48 N.. R. 8 to 10 
W. ). Locally noted west of Scott Valley between Etna Mills and Sawyers Bar; on 
east slope of Marble Summit Divide, at 7,400 to 5,500 feet, and westward on Russian 
Creek ; mountains north of Mount Shasta l)etween Shasta Valley and Butte Creek, 
Including Goosenest Mountain; northeast slope of Glass Mountain (12 to 15 miles 
south), southwest of Tule I^ke, and eastward Into Modoc County at Happy Camp. 
Warner Mountains, both sides, above 6,000 feet ; head of Cedarvllle Canyon, from 6,000 
feet up ; head of South Deep Creek, Su^ar Hill, and south side Fandango Valley (T. 
46 N.. R. 14 and 15 E.), at 6,000 feet. Big Valley on East Creek, and Blue Lake. Trin- 
ity Mountains, at 4,500 to 6,000 feet, and sometimes down to 3,000 feet, occurring 
throughout Trinity National Forest and nearly to Trinity River north of Tolabuli; noted 
on east slope of South Fork Mountain, at 3,500 feet to summit, and on west side down 
Into Mad River Valley, which It follows to below 3,000 feet ; Yola Bull Ridge ; Van Dusen 
Canyon ; Canyon Creek canyon, from near Dedrick northward 12 or 13 miles to about 
ri.5<K) feet above Twin I^kes ; Bully Choop Mountain and ridge. Stony Creek National 
Forest, at 4,500 to 6,500 feet southward on Inner coast range to Clear Lake (southern 
limit In these ranges), and on Sanhedrin Range to Pine Mountain; locally noted on 
Sheet! ron Mountain, Grindstone Creek, St. Johns and Hull mountains, and Black Buttes. 
Shasta National Forest, at 4,000 to 7,000 feet ; here noted on Mount Shasta from base 
of Mount Eddy (3.400 feet) to 5,700 feet (Wagon Camp), and on warm slopes to 6,700 
or 7.0O0 feet ; south of Mount Shasta, over greater part of Shasta County, and contlnu- 
ou.sly from Mount Shasta to Lessens Peak ; in northern Shasta County, going east- 
ward to Soldier Mountain (near Dana), and ridge between Dana In Fall River Valley; 
also Big Valley In Lassen County, and from Fall River Valley westward in Pitt River 
region to point about 3 miles east of Montgomery. Occurs in northwestern corner of 
Lassen County from about 5 miles west of Bieber, and on east side of Big Valley along 
Willow Creek 10 miles south of Adin and a little farther south near Hayden Hill ; in 
srmthern Lassen County, from Susanvllle westward into Shasta and Plumos counties. 
Tehama County, westward on Sierra foothills to about 10 miles east of Payne Creek 
post-office : In northern Sierras, on both slopes, and on west slope at 3,500 to 7.500 or 
8.70<) feet. Plumas County, In northwest corner of Sierra Valley (near Beckwith) west- 
ward on Feather River to Cromberg. and thence generally distributed ; sparingly around 
American Valley and westward Into Butte County. Here common In yellow pine belt from 
3 to 4 miles north of Bldwell Bar on Feather River at obout 1,300 feet elevation north- 
westward along North Fork of Feather River, and northeastward along Quincy Road to 
and beyond Quincy, In Plumas County. Yuba County: Oregon Hills, and eastward to 
Billiards Bar, Camptonvllle, and Into Sierra County ; here common In western part 
from Camptonvllle to Downlevllle. especially from Mount House down WoodrufT Canyon 
to canyon of North Yuba River ; also along North Yuba to Sierra (Mty and up North 
Fork of Yuba. Not In Y'^uba Pass, but begins again on east side at 5.800 feet, continuing 
to west border of Sierra Valley near Snttley post-offlce. In southeastern Sierra County, 
on east slope of main Sierra Divide, and common from point several miles north of Pros- 
ser Creek into Nevada County ; here abundant near Hobart Mill and Prosser Creek, and 
northward Into Sierra County ; In Truckee Canyon, southward into Placer County, and 
westward to Donner Lake. General In yellow pine l)elt of Stanislaus National Forest at 
A.iHH) to 6,000 feet elevation, sometimes down to 3,800 feet and up to 7,500 feet. Placer 
County: About Lake Tahoe. northward into Nevada County, and southward into Eldo- 
rado County ; mountains east of (ilenbrook In Nevada ; along railroad from near Don- 
ner (summit) westward below 6,500 feet, and on upper South Fork of Yuba River; 
Summit Meadows westward to Emigrant (tap ; farther west In Devils Canyon lietween 
Colfax and Forest Hill, and from Iowa Hill eastward, southward, and southwestward to 
Forest Hill ; along railroad between Dutch Flat and Towle Station. Eldorado County: 
Tallac ; west and south sides of Lake Tahoe, into (tlen Alpine Canyon, and southward 
beyond Gram Lake Valley; west slope Sierras (Placerviile-Tahoe road), at 2,300 feet. 
to Echo, at 5,500 feet. Alpine County: Near Markloevlllc and westward to Sllvor Creek ; 
w«it Carson River canyon. Amador County: North side Mokelumne River alxjve Defender; 
Ptooeer to 3 miles east of Pine Qrove. Oalaverat County: Bigtrees, Gardiners, and 



TOHEST TREES OF THE PACIFTC SLOPE. 

tingp. or clear clirotne-yeilow green: sometimes purple. Tbey vnry from ntwrnt 
SI til 41 (8i)mL-tiiiict> nearly 5) Incheti In lengtli. Tbcbrnrts iiltnctiixl (o the l>ai:kt> 
uf Ibe cone-sea les lire rather narrow an<l oMmiK, liroad and mjnarlRli al tlie tri'e 
i-ni1, wliicli Las a xmall {x>lnt extending Trnni Its center. The seeda (IIk. 44. <i) 
lire u dingy yellow-brown with shiny, clear, rose-tlnited wings. Seed-l«aveB. ft 
Wood, light, soft, rather eourse-gralned, whitleh to light Indlstiuel brown; 
slralubt-Kralned: works easily, is strouK and hard enouRh to 1m> useful for jnw 
Umber, for which It Is used to sonic extent. Many laree tre<>H tire aTecl^ with 
" imuh rot " or are wlud shaken. 

LoNOHvm-.— It grtHVS rapidly In heiKht and diameter for llie first ."iO to 100 
years, after which it grows slowly to an age of about -'KiO years. The llmltH ot 
Its age are not fnlly known, hut very iirobiibly Ibe lnrge»t 

A trpe HO Inches In diameter showed iiu age of 'JS5 yi 
Incbea through was Sffi years old. 
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extending down east slopes to 6,000 feet, and to 8,100 feet or over on highest peaks ; 
else on west side in canyons; Kokeep Mountains (east side Warner Lake) only in De 
<;arno -Canyon. Reported in Blue and Powder River mountains, northeastern part of 
State. 

California. — Northern coast ranges and southward on Sierras to southern cross 
ranges. Northern California eastward to Warner Mountains and westward to Slskiyous 
(west of railroad) ; westward in coast ranges to Russian Creek (west of Scott Valley), 
Salmon Summit southwest of forks of Salmon River, at 3.800 to 5,600 feet. Trinity Sum- 
mit near meeting point of Siskiyou, Humboldt, and Trinity counties, and valley of Mad 
River west of South Fork Mountain. Klamath National Forest, nt 5.500 to 7.000 feet ; 
very common between Horse Creek and Klamath River (T. 47 and 48 N.. R. 8 to 10 
W. ). Locally noted west of Scott Valley between Etna Mills and Sawyers Bar; on 
east slope of Marble Summit Divide, at 7.400 to 5,500 feet, and westward on Russian 
Creek ; mountains north of Mount Shasta between Shasta Valley and Butte Creek. 
Including Goosenest Mountain; northeast slope of Glass Mountain (12 to 15 miles 
south), southwest of Tuie I^ke, and eastward Into Modoc County at Happy Camp. 
Warner Mountains, both sides, above 6.000 feet ; head of CedarvlUe Canyon, from 6,000 
feet up; head of South Deep Creek. Suj^ar Hill, and south side Fandango Valley (T. 
46 N.. R. 14 and 15 E.), at 6.000 feet. Big Valley on East Creek, and Blue Lake. Trin- 
ity Mountains, at 4.500 to 6,000 feet, and sometimes down to 3.000 feet, occurring 
throughout Trinity National Forest and nearly to Trinity River north of Yolabnll ; noted 
on e:ist slope of South Fork Mountain, at 3..'>00 feet to summit, and on west side down 
into Mad River Valley, which it follows to below 3.000 feet ; Yola Bull Ridge ; Van Dusen 
Canyon ; Canyon Creek canyon, from near Dedrlck northward 12 or 13 miles to about 
0.5OO feet above Twin Lakes ; Bully Choop Mountain and ridge. Stony Creek National 
Forest, at 4,500 to 6.500 feet southward on inner coast range to (Mear Loke (southern 
limit In these ranges), and on Sanhedrin Range to IMne Mountain; locally noted on 
Sbeetlron Mountain. Grindstone Creek, St. Johns and Hull mountains, and Black Buttes. 
Shasta National Forest, at 4.000 to 7,000 feet ; here noted on Mount Shasta from base 
of Mount Eddy (3.400 feet) to 5.700 feet (Wagon Camp), and on warm slopes to 6.700 
or 7.(HH) feet ; south of Mount Shasta, over greater part of Shasta County, and continu- 
ously from Mount Shasta to Lnssens Peak ; In northern Shasta County, going east- 
ward to Soldier Mountain (near Dana), and ridge between Dana in Fall River Valley; 
also Big Valley in Lassen County, and from Fall River Valley westward in Pitt River 
region to point about 3 miles east of Montgomery. Occurs In northwestern corner of 
Lassen County from about 5 miles west of Bieber. and on east side of Big Valley along 
Willow Creek 10 miles south of Adin and a little farther south near Hayden Hill ; in 
juMithern Lassen County, from Susanvllle westward Into Shasta and Phimns counties. 
Tehama County, westward on Sierra foothills to about 10 miles east of Payne Creek 
post-office; in northern Sierras, on both slopes, and on west slope at ^S^OO to 7.500 or 
H,liH) feet. Plumas County, In northwest corner of Sierra Valley (near Beckwith) west- 
ward on Feather River to Cromberg. and thence generally distributed ; sparingly around 
American Valley and westward into Butte County. Here common In yellow pine belt from 
3 to 4 miles north of Bldwell Bar on Feather River at about 1..S00 feet elevation north- 
westward along North Fork of Feather River, and northeastward along Qulncy Road to 
and beyond Quincy, In Plumas County. Yubii County: Oregon Hills, and eastward to 
Bullards Bar. Camptonviiie, and into Sierra County ; here common In western part 
from Camptonviiie to Downleville. especially from Mount House down Woodruff Canyon 
to canyon of North Yuba River ; also along North Yuba to Sierra City and up North 
Fork of Yuba. Not in Yuba Pass, but Itegins again on east side at 5.K(M) feet, continuing 
to west border of Sierra Valley near Snttley piist-ofllce. In southeastern Sierra County, 
on east slope of main Sierra Divide, and common from point several miles north of I*ros- 
ser Creek into Nevada County ; here abundant near Hobart Mill and Prosser Creek, and 
northward into Sierra County ; In Truckee Canyon, southward into Placer County, and 
westward to Donner Lake. General In yellow pine l)elt of Stanislaus National Forest at 
4.(KK) to 6.000 feet elevation, sometimes down to 3.800 feet and up to 7.500 feet. Placer 
County: About Lake Tahoe. northward into Nevada County, and southward into Eldo- 
rado County ; mountains east of Glenbrook In Nevada ; along railroad from near I>on- 
ner (summit) westward below 6,500 feet, and on upper South Fork of Yuba River; 
Summit Meadows westward to Emigrant (tap; farther west In Devils Canyon between 
Colfax and Forest Hill, and from Iowa Hill eastward, southward, and southwestward to 
Forest Hill; along railroad between Dutch Flat and Towle Station. Eldorado County: 
Tallac ; west and south sides of I^ke Tahoe. Into CAen Alpine Canyon, and southward 
beyond Qraaa Lake Valley: west slope Sierras (Placerville-Tahoe road), at 2.300 feet. 
to Echo, at 5.500 feet. Alpine County: Near Markloovillo and westward to Silver Creek; 
west Caraon River canyon. Amador County: North side Mokelumne River al>ove Defender; 
Pioneer to 3 mllea east of Pine Grove. Calaveras County: Bigtrees, Gardlners, and 
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thence throughout yellow pine forest northward and northeastward on road to Blood's, 
up to 6,600 feet or more ; west and southwest of Bigtrees to 4 or 5 miles east of Mur- 
phy's. Tuolumne County: On road from Bonora to Sonora Pass, and from Confidence 
eastward beyond Eureka Valley, reaching 8,000 feet on warm slopes (Big Oak Flat to 
Crockers) ; occurs from South Fork of Tuolumne River eastward to Crockers, Aspen 
Meadows, and Middle Fork of Tuolumne, at 6,800 feet ; Hetch-Hetchy Valley ; road from 
Crockers to Yosemite Valley, but not at highest elevations, ifono County: Bonora Pass 
(east side) below 8,100 feet; Mono Pass in lower Bloody Canyon, Walker I^ke; 3 
miles east of Mammoth, and west up slopes. Mariposa County: (Yosemite road from 
Raymond to Wawona) occurs above Wassama ; from Yosemite to Crockers as far as 
Cascade Creek, at 6,000 feet, and also on Tuolumne side of divide; Yosemite Valley, 
especially west end, going eastward alMve Little Yosemite on warm slopes, to 8.200 feet ; 
on west slope of Sunrise Ridge to 8,000 feet ; above top of Yosemite Fall to 7.000 feet ; 
then northward to Porcupine Flat and Tioga Road, and eastward to ridge west of Lake 
Tenaya, at 8,300 feet. Fresno County: Horse Corral MeadoWs ; Kings River canyon 
eastward to Junction Meadow in Buhbs Creek canyon. Tulare County: North Fork of 
Kaweah River canyon at Bearpaw Meadow, Buck Creek canyon, head basin and canyon 
of Flast Fork Kaweah, Farewell Gap ; Kern River canyon up to 7.700 feet, and Kern 
Lakes, 1,500 feet up canyon sides ; South Fork of Tulc River in eastern part of Tule 
Indian Reservation. Kern County: Throughout (ireenhorn Mountains and head of Poso 
Creek above 5,000 feet, on Piute Mountain, between head of (^aliente Creek and Kern 
Valley, summit of Mount Breokenridge. and possibly on other mountains south of South 
Fork of Kern River and Walker Pass ; south slopes of Tehachapi Mountain below 7,000 
feet, and down Antelope Canyon. In eastern part of Santa Barbara National F'orest 
(southern cross ranges) ; noted on San Rafael Range ; Mount Piflos, at 4,900 to 8.000 
feet; Pine and Frazier mountains. San (Jabriel Mountains, on Strawberry Peak, Pine 
Fiats, Prairie Forks, and San Antonio, at 5.000 to 10.000 feet. North slopes of San 
Bernardino Mountains, at 4.800 to 10.000 feet, occasionally down to 4,000 feet and up 
to 11.500 feet ; occurs also between Skyland and Fredalba, westward to Sugar Pine Flat, 
and eastward to Baldwin Lake — possibly farther; (^rafts Peak; Ilolcomb Valley, only 
on north slopes next desert, and down to Jeffrey Pine belt. San Jacinto Mountains, at 
6,000 to 9.500 feet, or sometimes l>etween 4.2(K) and 9.700 feet : noted in basin between 
Fullers Ridge and north spurs of Mount San Jacinto, on south walls of Round and Tab- 
quitz valleys, in Strawberry Valley to near summit of Mount \^an Jacinto. Abundant on 
I'alomar or Smith Mountain and Balkan Mountains ; also on Cuyamaca Mountains above 
5.500 feet. 

Lower California.- Mount San Pedro Martlr. at 8.000 to 11.0<M) feet. 

The detailetl range of white fir in the U<M'k.v Mountain region will be dc^acrlbed 
in a later bulletin. 

OCCITRRENCE. 

A tree of moderate altitudes and generally on north slopes. I^ess pai'ticular as regards 
aspect In North than in South. In southern Oregon, less abundant and at higher levels 
en east than on west slopes. In northern California, liest and in greatest density on 
north and east exposures, and on heads of streams ; southern California, rather confined 
to north slopes away from stream beds. Thrives on almost all moderately moist soils, 
except heavy clays. Best on fairly deep. rl<'h, moist loam ; frequent on dry, nearly pure, 
coarse, disintegrated granite, and even among bowlders. Requires less air and soil 
moisture than other lirs. though Its Itest growth is In cool, moist situations. 

Never in pure stands over large areas, but in Oregon and northern California often 
forms three-fourths of stand. In southern Cascades, scattered among yellow and sugar 
pines. I>ouglas fir. incense cedar, and sometimes with lodgepole pine: groups covering 
less than an acre of this and Douglas fir In nearly equal proportions are frequent 
throughout this forest. In California commonly with yellow. .Teflfrey. and sugar pines, 
incense cedar, and less often with Douglas fir. In lower range ; at higher levels wHb 
lodgepole pine. Jeflfrey pine, and California red flr. usually forming a transition type 
between the former and last two tyi)es : stand toward upper limit of yellow and sugar 
pine, often of great density. A frecpient assoi-iate also of the bigtree, together with 
sugar pine. At high levels in southern (California, with sugar. (^>ulter. and lodgepole 
pines, and incense cedar. 

CLiM.^Tir Conditions. — Climate moderately humid with extreme temperatures of 
— 38* F. in Colorado and OH" F. in southern California, a precipitation of from !• 
inches in Colorado to 40 inches in Oregt»n. an average precipitation throughout Its range 
of about 25 inches, and heavy winter snows melting late In spring. 

ToLKRANrE. — Very tolerant throughout life. With favorable soil and moisture con- 
ditions* usually more shade enduring than any associated species, except Bngelmaan 
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spmce and alpine fir. Owing to great tolerance, it has a close branching hablt» and 
the trunks clean poorly. Young growth sanrlves long suppression under heary shade 
<with slow progress) and recovers readily when overhead light is admitted. 

Rkpboductiox. — Fairly prolific seeder. Good seed years occur at irregular intervals 
(two to three years or more), but some seed is produced every year. Seed of only mod- 
erately high rate of germination, often under 40 per cent, and with only transient 
vitality. Seed production begins mainly at fairly advanced age; in dense. stands pole- 
wood trees seed when leaders have reached full light. Seed production continues for 
many years, but is more abundant during rapid height growth than at maturity. Char- 
acter of seed bed apparently of little Importance, germination taking place on heavy 
litter and humus, as well as in mineral soil ; but fairly abundant soil moisture is essen- 
tial for establishing seedlings. Indifference to kind of seed bed renders it aggressive, for 
reproduction occurs over denuded lands as well as under its own shade. 

Bristlecone Fir. 

« 

Abie8 venusta (Dougl.) Koch. 

DISTINGUISHING CHAILVCTERI8TIC8. 

Bristlecone fir, which is rare and little known, is unique in all of its charac- 
ters, the most striking of which is, i)erhai>s, its dense Indian-club-shaped crown, 
which verj' often extends to the ground, and ends in a long, exceedingly narrow, 
shan> point. The sbari) «plres and deep lustrous green foliage are so distinctive 
that the tree can be recognized among Its associates several miles away. It is 
ordinarily from GO to 100 feet high, or occasionally somewhat taller, and from 20 
to W inches In diameter. The trunk, rarely clear of branches for more than a 
few feet, taix»rs rapidly to the slender, erect leader. All of the branches, which 
grow from the trunk in Irregular circles, dr(M)p conspicuously, while their ex- 
tremely long. whii>-llke side branchlets hang like tasseled cords among the 
brandies. The bark of young trees is thin, smooth, and a leaden gray. On older 
trees it Is comparatively thin, at most seven-eighths inch thick, and Is irregu- 
larly broken by shallow vertical seams Into flat plates, which are hard and firm. 
The bark of old trunks Is light russet brown on the outside and clear red-brown 
witbin. The dense bright foliage is deep yellow -green. The long flat leaves (ttg. 
4.'.). whlti^-iimKl underneath, with tlieir keen points are very characteristic. By 
a twist in their stems, leaves of lower branches (which are less densely leaved 
than upper ones) appear to grow from two opiK)slte sides of tlie branches, while 
leaves from the middle and up|»er crown bran<'lH»s are rather densely arranged, 
mainly on the tops of the branches. The thinly s<'attered l(»aves of leaders (fig. 
4*») stand out stnilgbt. In strong contrast to the much less spreading habit of 
the other lesives. I>eav(»s vary in length from alnmt 1} to 12 Inches. Lower 
hram'h leaves are usually longer than those from the upper ci*own branches. 
The larg(» ct>nsplcuously iH)lnted winter leaf buds are bright light <-hestnut-color, 
and without resin. The con(»s (fig. 47). wliich Himmi late in August and break 
up in September, are one of the remarkably <listlnct features of this fir. par- 
ticularly in the long neeille-IIke points of their .scsiie-bracts. which protrude from 
among the cone-scales. Cones are fnmi lij to .'U inches long, and have at ma- 
turity a faint pun»ll^b l»rown color. S(»iHls are d<H»p chestnut-brown with shiny, 
light, puri>lli*b tinged, brown wings (fig. 47, <•). See<l knives, 7, WcK)d of 
this fir Is heavier than that of any other of our firs. It is light yellowish brown, 
mo<ierately soft, but very firm, and usually coarse-grained. It is least like any 
of the soft, light fir woods. There is nothing to commend It for commercial uses, 
for which at present it is barred on ac<'ount of the exceedingly small number 
of trees In exlstem-e. The tr(»e Is, however, of the greatest Importance in form- 
ing much neeiled protei'tlve cover for the scantily w(M)ded slo|»es and dry canyons 
which it naturally inhabits. For this reason, and on account of Its extreme 
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rarity, as well as because It Is Ilie most curious flr tree In ttie world, It deserves 
every protection and encouragement. 

LoHQEViTY. — Very little Is known now of Um lungevlty ; It la believed, bowerer. 
to be only moderately long-lived. A tree 22] Inches iu diiimeter showed sn age 
of 123 years. Furtlier retards are rwiulreil. 
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San Antonio, and Nartmleiito rlTcra (T. IS B., R. 3 E. : T. IB 8.. R. 2-S E. ; aoiitlieMt 
eoil of T. 31 a.. R i BL; Ddrth pnrt of T. 23 S„ R. S B.; T. 24 B,. B. 5-6 E.). 
I^ocall; noted In 8ur Caojon above Srgiioia gempervirfiii ; east slope of I'lue Ciia;on 
llrlbulnry CBrmelo Rlrerl. and a few trees nlao aloog top of cliff un norlb side; upper 
part of Arrojro Beco Canyon above and on WIJlow Creek : north and east slopes near 
Cone l>eak. at 3.600 to 4.000 feel : bead of Naclmlento River, canyon nortb of Ban 
Ml^el (tributary Naclmleato River), and In San Miguel Cuuyon Jual aoutb of trail 
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RcpBODOCTiox. — A moderately prolific seeder, but apparently cones are produced only 
at rather long interrala (3 to 5 or more years) ; as yet, however, little exact knowledge 
is aTailable of its seeding habit and reproduction. Seed of comparatively low germi- 
nation and of transient vitality. Exposed, moist, mineral soil appears to be most 
favorable seed bed, since most of young growth and seedlings occur on such ground. 
Reproduction exceedingly meager, probably, in part at least, on account of long intervals 
of seed production and low germination, the destruction of seed by rodents, and the 
falling of most of the seed in narrow canyon bottoms from which it is probably washed 
by flood waters. 

Amabilis Fir. 

Abies amahilis (Loud.) Forbes. 

DISTINGUISHING CHARACTERISTICS. 

Amabilis fir is known by woodsmen as " white " fir or ** silver " fir, from the 
white, smooth bark. Woodsmen distin^ished it from the fn*and fir (Ahies 
grandiJi), also called white fir, as "another variety.'* To avoid the confusion 
resulting from applying the same name to two or more distinct species, it is 
desirable to take the name of ** amabilis fir,'* meaning lovely or beautiful fir. 
The name is deserved, since the tree is one of tlie handsomest of its kind. A 
most striking characteristic is its smooth, ashy-gray, unbroken bark, timspicu- 
ousl3' marked with large chalky-white areas. Only the old large trees (over 2 
or 3 feet in diameter) are seauunl at all, and then mainly at the base of the 
trunk. It Is a straight tree, clear of branches for from 50 to 100 feet in close, 
dense stands. Its height In favorable situations is from 150 to 180 feet, some- 
times 200 feet, and its diameter from 3 to 5 fw»t. or rarely fet»t. In less 
favorable sites the height is from 75 to 1(K) feet and from 18 to lU) inches in 
diameter. Trees In the open, even when old, carry a wide, conical cn)wn of 
dense, heavily foliaged branches down to the ground, the top of the cone l)eing 
abruptly rounded. Forest-gn)wn trees have a shorter crown of similar form. 
All of the branches, except the upi)ermost, droop strongly, those at the Iwttom 
of the crown most, and with a long cun'e downward and out fn>m the trunk. 
The dense, deep, lustrous-green foliage is a niarkiHi feature. The leaves of 
l<»wer cro^Ti branches (fig. 48) are flat and sharply grooved on the up|K»r side, 
white-lined below, and osually with a notch at the end, but sometimes bluntly 
|M»iHted. Tliey are about Ik inches long, and, by a twist in the bases of those on 
the lower sides of the branches, they apiiear masst»d on the top sides. Branches 
of the uppermost part of the crown have shorter and stouter leaves, al)out thret^ 
fourths of an inch long, which are shari>-i>ointed and stand erect in dense 
masses on the toi>s of the si)rays (fi>r. 4J)). The »'attered leavw ot the leader 
are very keenly pointed. The spheriiiil rc»sin-covcrt»d buds of this fir are char- 
ac'teristic, while twigs of the seawm an» minutely hairy and pale yellowish 
brown. The dark purple cones (fig. 41)), rlix* in September, 5ire about 4 to 5i 
inches in length by 2^ to 2i Inches in thickness. The bracts adhering to the 
backs of cone scales are rounded at their free ends, gradually narrowing into a 
long, thin point The seeds (fig. 41), «), which fall from the trtvs in October, 
are dull yellowish brown, with shiny light brownish wings. Sc»ed leaves bluntly 
jiolnted and three-fourths to seven-eighths of an inch long. Wcxxl soft, light but 
considerably heavier than that of the white or gnind firs. It is fine-grained and 
light yellowish brown. Rarely cut for lumber, but one of the best of the 

soft firs. 

Longevity. — Age limits undetermined. It api)ears to grow slowly through- 
out life and to be only motlerately long-lived. Trees from 16 to 24 inches in 
diameter are from 175 to 230 years old. 

15188—08 9 
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iDd t'sHcadn of BrKUb Columbia, WuUnctm. 
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BaiTiHB CoLDHBiA. — Sm Side of Cout Range, probably from Alaska Bouthward, but 
recorded oniy (rom Qaeen Charlotte Islands and a point opposite norlli end at Vaaamrn 
Islaod soiitbvard. at 4.000 to 6,000 trat, on Dean or Salmon River. mauntHlna of Krnsec 
Biter ralleT (below Yale) ; also In Vancouver Island, on Mount Uonk. Mount Denson, 
and Mount Arrowamltb. and ou aouthweBt side, (rom sea kvcl to about 3,000 feet. 

WisHinaTON.— Both sides or CaaFades. senerallr at 1.000 to 6,000 feet; In Olympics, 
■I I.:;00 to 4.300 tret, and down nearly to sva level on Ibe went Bide, but not In lowlands 
about I'ueet Sound. Ix>callj noted In Olympics on ' beiidnuters ol Quenlult Blver. 
WasblnRton National Forest, west section. Bt 500 to 6,SflO I«el : cast xrctlon. only along 
Stehekln River, Bridge. Early Wlntir. and Rattlesnake creeks, at 1.8U0 to 0.50C feet i 
GOulhern sertlon, at 900 to 6.300 In 8kykomlab. Tolt. Bno>|ualmlp. (eiLir. Clreen. 
Wbltr, Yaklna. and Wenacbe river valleys. Mount Rainier National ForeKl. botb aides or 
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levels on west than on cast slope. Grows In well-druined, shallow, grayellj sand to 
moist, sandy loam, or in porous rocky soils ; best on sandy loam ; good drainage necemary, 
as is also abundant, freely flowing soil moisture. 

In pure, limited stands and small groups (Vancouver Island, Olympics, high levels 
in Cascades), but more commonly in mixture. In British Columbia, above Douglas fir 
with western and black hemlocks, and western white and white-bnrk pines ; in Wa«h- 
in^ton and Oregon, at low altitudes with western hemlock, noble and lowland firs, west- 
ern red cedar, and Douglas fir ; moderately high up, sparingly with lodgep^le and western 
white pines and yellow cedar; near upper limit, with black hemlock, alpine fir, Kng<'I- 
mann spruce, and white-bark pine. 

Climatic Conditions. — Climate equable, with abundant precipitation, modemte 
humidity, long growing season, and small seasonal and daily variation in temperature. 
Annual precipitation averages about 45 inches ; 2 feet of snow, which soon disappears. 
Temperature rarely below zero or above DO" F. 

TuLEBANCB. — Moderately tolerant of shade, in this ranking close to noble and lowland 
firs and Engelmann spruce. Endtires more shade than Douglas fir, western white pine, 
and western larch, but less than Pacific yew, western red cedar, yellow cedar, and west 
em hemlock. Long suppressed young growth under dense shade eventually dies i.' 
overhead light is not admitted. 

Reproduction. — rrollflc seeder. Some seed borne locally nearly every year, bat heavy 
seeding occurs at rather irregular intervals of 2 to 3 years. Seed of rather low rate 
of germination, and vitality very transient. Considorablo seed eaten by squirrels. 
Reproduction fairly abundant. Moist duff and moss-covered humous soil with moderate 
light favors best germination and growth of seedlings. 

Noble Fir. 
Abivtt twhilis Llinlloy. 

DISTINGUISHING CHARACTERISTICS. 

The woodsniairs and luml>criiiaii'H naino for this tr(H» is *iarch," or some- 
times "rwl fir.** Why either, esiKxrially **larch." should he used It is difficult 
to understand.- Tliere is little, except possibly the thin foliage of this fir. to 
suKK^t likeness to any of the true larches or tamaracks, and little al80 alK»ut 
the tree to deserve the name **red fir." It is said that *iarch," first api»lied 
in Oregon some twenty-flve years ago, was used in onler to avoid the prejudice 
against its admirable timber, which would have lKK?n aroused if the lunilter bad 
been offereil as *'fir." PeriH^tuation (if such a misnomer is confusing, even for 
so good a reason. It i)revents lay people from acquiring a useful and ct)rrect 
knowlcdjje of the natural relationshti>s of tliese imi)ortant forest trees. It is 
IioihhI therefore that ** larch " will Ik? replaced by the name '* noble flr," which 
K»rvcs to iK)inilarize the tree's te<'hnical name. 

In the deei) forests which this fir inhabits it is, w*ben at its best, one of 
the most magnificently tall and synnnetrically forme<l trees of its kind. The 
remarkably straight, evenly and only slightly tai)ering trunks are often clear 
of branches for 1(H) feet or more. I^irge tribes are frnm 140 to IJOO feet in height, 
or excei)tionally somewhat taller, and from .'^0 to (J*) inches in diameter; trees 
() to 7 feet in diameter occur, but they are rare. The crown of srn-b closely 
grown forest trei^s is an oikmi, short, narrow. n)und-topped cone; tlie short, 
stiflT-looking branches stand out straight from the stem in distant whorls or 
groups, while the closely- lea f(Hl bnuicblcts apiK»iir like stiff fingers agsiiuHt the 
sky. The heavy lower branches sometimes droop. Young trees 10 or 12 inebe« 
thick often lK»ar their characteristically oi>en, sliar|>iy (Hinical crown down to 
the ground. The sliort branches stand out stitfly, almost straight, from the 
smooth gniyish-hmwn trunks. Kark of old trtH*s is rather thin — ^about \\ to Ij 
inches thick — and very characteristically dlvidinl by narrow seams Into flat 
narrow ridges. These* are broken into long, irregular pl;ites, which are soft 
and flake off easily, revealing a clear, dark reddish-brown beneath the aahy- 
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nrn Bnrfaw. Tbe foliage varies from a pale to a deep biuIsfa-Kreeit, 
nerally with n ailver>- tinge. Ttie leaves, straight to curvwl, are plainly 
anneled on tbelr upper anttacefi. nnd arrauged so that they appear to grow ail 
a crowded tuaes from tbe top sides of tbe bmncbcs (fig. liO). ThoM> of the 




ver branches are flat ami cnuiuiotilf with a notch at the end. while those 
the iiii|<eniHMrt branchps {tie- W) jue raiiBplcHoiisLy 4-aiigli'd, very densely 
iBsed. and nsnaliy sharp-pointed : tbow of Itie leaders are Qattlxh and needle 
iDted. Lower branch leaves arc longer (about 1 inch to 11 inches) than 
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t[ie t:ti|ier lirnnch lenvee. whii^b are flve-elgbthii to ttaree-rourths of nn Inch 
Jong. Tin- Rliorl. curved, denwly miisnod. pllfT lPnv-«« of tliif trvt- Rre iinriira- 
lurly tllstlUL'tlve, nud wholty unlike )u Itjese fcalureit ttuisc of any utlu-r Atuerl- 




CU) flr. l-cnf liiiOs nrp roiinileil, oMonff. niul rmilii <ii 
cownij i»iim» (Bg, 511 utv IuohI illHlliU'tivc, None iif <, 
like thaae. TUef are ubuut 41 lu U liiclies luug by 2| u> . 
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ness. They ripeu early in September and begin to break up and fall from the 
trees in October. The protruding, pointed bracts, which cover the cone scales 
as if they were shingled, give the mature cones a light yellow-green color, 
which later turns to light yellow-brown. The Pee<ls (fig. 51, a), dull red-brown, 
have shiny jmle brown wings. Seed-leaves, to 7, of uniform thickness through- 
out, with a short abrupt point. 

Wood, rather heavy, being one of the three Pacific firs with the heaviest wood 
of any of our species. It is mtxlerately hard, firm, of nieilium fine grain, very 
.iight brown, irregularly marked with rcHldish-brown areas, which add much to 
the beauty of the woo<l. It works easily and well, deserving much wider 
recognition than it now enjoys for high-grade lumber. In quality It is entirely 
different from and superior to any of the light, very soft fir woods. The 
magnificent, clean form of its trunks gives the finest of saw timl)er. 

Lo?5GEViTY. — Much Is still to l>e learniHl concerning its longevity. From what 
is now known it Is doubtless long-lived. prol»al)ly excelling all of our other firs 
in this respect Trees from 20 to lU) inches In diameter are from 2iH) to .'{tJo 
years ohl Very large trees have Immmi ol>serv(Nl. apparently iKTf«Mtly thrifty, 
which would unquestionably show an age of from <Mio to 7nO years. If not more. 

RAMJK. 

Coast ranges and Cascades of Wnshintrton and Oroiion. Ran^rc still im|)orf(M*tly known. 

Washiicotoic. — Northward to Mount Kakor on hnth sides of Cascados. Olympic, and 
CoaRt moimtalBS. Not detected on Vanci>:n*cr Island. Northern part of Wasliln^ton 
National fiVrent» at about 3.0O0 to r>.ooo fiH.'t : locally uote<l In Horseshoe Basin. Mount 
Amos, pass between Index and Montecrlsto. Rotli sides of Cascades in southern part 
of Wasblngton National Forest, nt 2,2<N) to 4.soo fcH^t in Ce<lar. (ireen. White, Yakima, 
Wenache, and Bntlnt river watersheds. Mount Italnier National Forest, at .3,000 to 
5.000 feet — sometimes down to l.soo feet and up to r>.L>oo f(>ot ; ahundant on Mount 
Rainier, at 4,000 to fl.OOO feet : note<l near Asliford. at :i.."oo fi»et. Not detected on 
Mount Adams. North side of Olympic Mountains on Soleduc Itlver, at al>out .'{,000 feet, 
and general at higher elevations. 

Obbgox. — Both sides of range in Cascade National Forest (North) ; west side, at 
1.400 to 6,000 feet; east side, southwaid only to latitude Art". Loeally noted on s(»uth- 
west side of Moant Hood at point 3 miles helow (iovernment Tamp and upward, on north 
side at 4,600 feet; at elevations between 5.000 and O.OOO feet l>etween North Foric 
of Clackamas River and Itoarinv; Forlc : tlds is the tii abundant tm " Lan-h Mosintain " 
in Clackamas watershed ; C*rater Lalce on Wizard Island and from 4.(»(M> feet on rim of 
lake to top; Browder RMse (northernmost headwaters of McKeuzie lliver. Lane l*ounty) ; 
north side of SIsklyous in Ashland National Forest. Kep<>rted extendini; southward In 
Coast Mountains nearly to Slsklyous. 

<Kri'Ria:N(K. 

Presenc3 throuRhont ranice determined chiefly l»y al»undant soil moisture, uniform, mild 
climate, and abundance of species c(»mpt>tinjy: with it. On }:i>ntle mountain slopes (of any 
aspect), depressions, benches, low ridges, and rolling; plateau<4. Vertical ran^e Increases 
from north to south and from coast eastward within a more or less llxed zone of heat and 
moisture. Latitude of range more restrlcttMl on east side of Cascades than on west, 
owing to lack of moisture and a severer climate. Thrives on moist, thin, rocky soils In 
cool situations, but best on deep, rich soils. Not so fastidious regarding quality of soil 
if abundant moisture is present. 

Very rarely in pure stands of even small extent : usually with I)ouj;las lir. western 
hemlock, western white pine, or less commonly with yellow cedar, amabilis and alpine 
firs, lodgepole pine, and black hemlock. With I»ouclas tlr and western white pine, often 
growing over western hemlock, western red cedar, and other tolerant species. 

Climatic Conditions. — Not fully determined. In general, climate of ranpe is mild. 
and mainly without extreme dally or seasonal temperatures, rrecipitatlon, heavy: con- 
f-iderable snow, which does not n^main late. 

ToLKBANCE. — Rather intolerant of shade for a llr. particularly in middle and late life. 
when rapid height growth forces crown alK)ve slower speries and maintains It in full iif;ht. 

REPaoorCTlOX. — Moderately pndltic seeder. Some sei'd home locally nearly every year. 
^>ut good aeed jcara occur at rather long, infrvqucnt iatcrvuU. Trees from 50 to GO 
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years old often bear cones, but seed is produced mainly by older and mature trees. Seed 
production appears to Increase with age and to be maintained to great age. Seed of low 
germination (40 to 50 per cent), and of very transient vitality; much of it destroyed by 
an insect and eaten by squirrels. Seed germinates freely and seedlings grow well on any 
moist humus or mineral soil in the open or in moderate shade; seedlings do not thrire 
iu shade of mother trees. Openings made near seed trees are readily restocked. 

Bed Fir. 

AbicH magniflca Murray. 
DISTINGUISHING CHARACTERISTICS. 

Tho common name of red fir is appropriately chosen in reference to the deep 
red-brown bark which it almost invariably has throughout its range. It is a 
stately tree when fully grown, commonly from 125 to 175 feet high, very excep- 
tionally 200 feet or more, and from 30 to 50 inches in diameter; trees from 00 
to 80 inches in diameter are rather rare. Much larger trees are said to have 
been found, but the writer has never seen them. At high eleyations, much 
exposed to heavy winds, it Is very often from 40 to 80 feet high and from 20 to 
30 inches in diameter, or smaller. In close stands the straight, slightly tapering 
trunks are clear of branches for 00 or 80 feet or more. On high exposed slopes, 
smaller trees are often conspicuously bent down the slope at their base, as a 
result of heavy snows which yearly bend the seedlings to the ground. Their 
struggle to be<H)me upright with each year's growth never wholly rids them of 
the mark of early vicissitudes. The crown of old forest grown trees Is a short, 
very imrrow, round-toi)i)ed cone, sometimes almost cylindrical. The short 
branches droop except at the top of the crown, where they trend upward. It 
has an oi)en head, due to the distances between the regular whorls of 
branches. Only in the densest stands are medium-sized trees clear of branches 
for half or more of their length. In the higti, fairly dense slope forests many 
trees bear strasj^llng branches nearly to the ground. Here, too, the brittle tops 
are often broken off by wind, when the lost member is replaced by the upward 
growth of one or two side branches, which soon assume the form and place of 
leaders. Broken and repaired crowns of this type are familiar sights on whid- 
swept slopes inhabited by this fir. Young trees (30 to 50 years old and as many 
feet high) have narrow, cylindrical, sharp-i)ointed crowns, touching the fcround. 
All of the regular grouim of branches, except the topmost, sweep down and 
upward at their ends in graceful curves, presenting a form which Is unsur- 
passed in beauty and synmietry by any otlier of our cH)nifer8. The bark, smooth 
and conspicuously chalky white on young trees and on the upper stem and 
branches of old trees, is from 2 to 3 inches thick <m large trees; its hard, rough, 
deep furrows and narrow, rounded ridges are very distinctive. The latter are 
irregularly divided Ity diagonal furrows, which give a peculiar diagonal and 
vertical or zig-zag tr<»nd to the ridges. No other tree In the habitat of this flr 
has bark in any way similar. 

The dense foliage is dark blue-green, with a whitish tinge; new leaves of the 
season are much lighter green and conspi(*uously whitened. The leaves are 4- 
angled with nearly e<4ual sides, the angle on the upi)er sides of the leaves being 
rounded. Leaves of the lower branches (fig. 52) are flatter than those from 
other parts of the crown. They are bent from the lower side of the branches 
so that they api)ear to grow from the top of the branch, mainly in two dense 
upright lines: all are more or less curved. I^iwer leaves, from three-fourths 
inch to about IJ inches long, are blunt and wider at their ends than at their 
bases, leaves of the upper crown liranches (fig. 53), five-eighths Inch to about 
Ji iDcbes long, are most strongly 4-8ided, stouter than those l>elow, conqiica- 
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onslf curved anil v»ry densely crowded toward iiiiil on Ibp ti>|> of tlio lirnm'Iicx; 
tb^y are niore or Ims fUstlnctly ixiiuteil. tliosi- i>t tbe leiiiler xoiiiewhiit i^hHrply 
w>. and llK-urved to the Bteni. Tlie leaf Lmds im- nliiiiT-l'"i"twi mul Hk'"' chtn-o- 
late I>n>wo — Dot rerinoos. The tviit-n (Ht;' ■'>^n '<re tiiatiire liy the middle or 




end o( Angnat, and dnrliiK Spiileiiiln'r rlic.v Un-iik n|> iiml lilKTiitP tin.' fM^nis. At 
matnrlty tbey ate deep imrijle, i)fU'ii tiiiK<-d with hrowii. viirjhiK in Icuicth 
imially from about 5 to 7 liiilien, or m-'iisUiiially s ii> •) imln-s ioni;. hy iiNait 
2} to 3} Inches In diameter. The tnrt^witiKtil kmiIb (Hti;. 5:\. a)Are dark brown, 
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iiiy, inirpllsli roMf-njloreil tt-FiiBi. 8iHiMettvi'« ;iri' !i to 13. uaunlly 12. 
Hlxmt flvp-eiBlitlis of :iii hirh lane luid lihitiUj- imliilwl. Wu.i.l. one uf tlip tliree 
benvy fir wwxls, is nbnnt a ixiuixl lionvlpr imt cubic litoX (dry) than tlmt or 
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value of this wood, in its better grndeH, is yet to be deleriuinod. FirmnesH and 
good worlking qualities uiust render it usi*ful for a nuiiiL>er of the punx>i!^(^ to 
whieb pine is pat, while ita clean trunlcs would yield »aw timber of the beat 
form. 

LoNQEViTT. — It appears to be rather long-lived, but much fuller investigations 
are required to establish age limits. Trees from 2() to 30 incbeis in diameter 
are from 225 to 370 years old. Very large trees woutd certainly show much 
greater ages. The differences to be brought out in the longevity of this fir as it 
grows on high exposed slopes and as it exists in heavier forests of lower and 
more protected locations are likely to be most interesting and profitable contri- 
butions. 

The so-called Shasta red fir {Abica magniftca t<ha8tcnsis I^mmon, fig. 54) is 
a form of the ordinary red fir discovered and describe<l in 1890 « by Prof. .T. G. 
Lemmon. In every way, except in the form and protrusion of its cone-scale 
bracts, and in the usually shorter full form of the cones, this tree is identical 
in a[>[>earance with the type si)e<?ies. Moreover, tlie liabits of the two trees 
are the same; In fact, may be standing side by side. The exact range and 
occnrreiice of this tree luui not been fully worked out Following its first de- 
tection on Mount Shasta, California, it was found on the coast and cn)ss ranges 
of northern California, and also on the Cascade Mountains, Oregon. Later it 
was observed by the writer on the divides of Kaweah Uiver watorsluMls and 
elsewhere, far sooth of Shasta, in the southern Sierras. Tlie distinction of tlu^e 
trees, possibly so far as Is now known only by the (H)nes, is of no imiiortance 
from the forester's standpoint 

RANGE. 

HiK:h moantain slopes and ridges from Ronthern Oregon and northern Californlu south- 
ward over west aide of Sierras. 

Oregon. — Soathem Cascades northward to mountain south of Davis I>iiko (lat. 43** 
ZT/i ; west slope, at. 6,200 to 8.800 feet; east slope (here extending 2 to miles down 
from summit), at 0,000 to 8,800 feet. On Umpqua-RoKUC Hi\er Divide and SiKkiyous 
from SIsklyoa Peak westward, but absent from coast ranges. Klamath (Sap, and ridges 
of upper Klamath River Basin. 

Califobnia. — Northern part and southward In coast ranges to I^kc County ; also 
tbrougbout Sierras, and chiefly on west side. In northern part of State eastward to 
mountains north of Mount Shasta between Shasta Valley and Hutte Creek : here it 
occurs on Mount Pomeroy, at 7.000 to 7,500 feet, on summit of (ioosenost Mountain. 
ridge east of Batte Creek, Ulass Mountain, at i>oint 14 miles south of Tule Lake at (i.700 
tx> 7.500 feet, and probably Into Modoc County. Mount Sluista National Fon^st. generally 
at .'i.OOO to 8,000 feet. Locally noted on Scott Mountains: Mount Rddy : Mount Shasta. 
ar 5.500 to 7,500 feet — sometimes to 8.0(N) feet. Westward in Siskiyou <\>unty to Marble 
Mountain ridge (west of Scott Valley), wbero It occurs on cast slope at Tt.mn) to r».7oo 
fi>et on Salmon Summit west of North Fork of Salmon, Trinity Summit on iHtimdary 
Itetween Siskiyou and Humboldt counties — here on wtwt side above 4.soo fcot. Klaniatli 
National Forest, above 6.000 feet. Highest summits In Trinity National Fon^t. lM>tw<H>u 
5.0(K> and 8,000 feet; sometimes down to 4.<M>0 f(N>t, and common (»n Canyon Creek near 
lakes and on higlier parts of Yola Bull Hldge. Tliroughout Stony Creek National Forest 
(Coast Rang*) on Sanhedrln range southward to Fine Mountain, at al)Out r».o(M» to 
7.000 feet; abundant on St. Johns. Iron, and Hull nutuntalns and headwaters of (Grind- 
stone Creek. Black Buttes, and Snow Mountain, at 7.O0O fiH*t. I^issen Teak, 
Plumaa, and Diamond Mountain National forests have scattered l)odies al)ove <S,(K)0 
feet: south side of Tjusen's Peak, above 5.500 feet. Northern Sierras, commonly on 
west slope at 4,800 to 7,0<N> feet : eastward to (frizzly Mountains and on east slope to 
Smithneck Creek and Sardine Valley. locally noted in IMumas County at Bucks Valley ; 
<lrlxsl7 Mountains and southward to Penman 1'eak : Spanish Creek Kidge : South side 
Frenchman's Hill and westward to Walker Plain. Sierra County. Yuba I'ass and ea.st- 
ward down to 6300 feet (west of Sierra Valley) to Sardine Valley and Smitlintn-k Can- 



* It is raspicted that this tree was distlnguishe<l by Carrl^re as early as 1S07, but It 
Is Impoarible to be sure nov^ that bis description refers to this tree. 
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6.200 feet, eastward to sammit ; Tuolumne Mon<1ow8. up to 0,(KN) feet ; I^mbert 
Dome: White Mountain; Mount <*onnef«s: near Lookout Knob: ridRe Ix^tween Ding- 
ley and Delaney cteeka; near I<uke Tenaya and Cathedral Lakes: Tiopi Road from G.SOO 
feet (in lA>ng Gulch, 3 miles east of Aspen Meadows) to Tuolumne County. Southern 
Sierras southward to headwaters of KlnRM. Kaweah, Tule. and North Fork of Kern 
rivers. Maripota County: North and northeast of Yosemlte Valley, at 0.000 feet and up; 
Cathedral luikes and southward nearly to Little Yosemlte; north rim of Yosemlte Val- 
ley (near top of Yosemlte Falls) down to 7.<M)0 feet, and thence northward to Tioga 
Road which it follows eastward from Torcuplne Flat (S.loO ftH't) to ridges west of Lake 
Tenaya tributaries; Belknap Mountain (l>e:id of Kant and Middle Tule rivers) ; Freimian 
Creek (tributary of Kem Riven : head of East Fork of Middle Fork of Tule River; 
throughout divide 1»etween lower Kern River and I)e<'r (^reek and White River (atlliients 
of Tulare Lake) above 6.0<M) feet,' reaching M(»uthern limits at about Fish Creek (tribu- 
tary South Fork Kem RiverL latitude VaV lo'. and head of Foso Creek (tributary 
Tulari' I^ke and In sec. 11 to 14. T. 'JU S.. R. :(1 E., lat. .'io ' 40'). 

The ninge of Ahien magniftcn tthaMtcnxis Is liniM»rfei*tly known. At present 
this tree is known to inhabit the rnnjje >rlv<Mi for the siM»cies from Mount Shasta 
northward, while it occurs with the wihmU^s in Scx>tt Mountains, on Mount Eddy, 
and in Trinity and Stony CriH»k National forests. S(nith of this it is found at 
several jioints in Frenno* Tulare, and Kern itainties. I^ically nottnl in this 
region by the writer at Alta Meadow (near southeastern l)order of Setiuoia 
National I^ark). J'urther rareful observations of fruitin;^: triH's are exiK?eted 
to yield a wider and more eonntH'tiHl oe<-urrenre of tins form. 

Oi'lTRRKNt'K.*^ 

Tree of high elevations, often well up to timlxT line. Lower, prote<'te<l, p>ntle moun- 
tain 8lo|>es about meadows, to ste<>p, exiK>se<l, windswept ones near hi^h divides and 
crestR : also In cool, sheltered ravines. ^uleh(^. and hi>;h rolling mountain plai<>aiis. 
Trefers north and east exposures to drier and warmer soutb exiM)sures ; In such regions 
confined moatly to available moist. <'ool sites. I'sually. and of largest si^e. on moist, 
rMtrous. sandy or gravelly loam stdly : but grows in very rorky. poor situations with 
little soil : poverty of soil and moisture i>ri>duees small or stunted trees. 

In lartce pare and nearly pure stands l»elow ttml>er line and alN>ve white tir belt : often 
in pure small stands at timlier line. At upiter limit, g^'nernlly with blnrk hemlofk. 
lodfiepoie pine, and western white pine. In northtrn California and southern Oregon. 
with yellow pine, su^ar pine, and I>ouglns tir at lower levels; in Sierras at lower limit, 
commonly with white flr. which it replaces often abruptly at white fir's upper limit. 
Toward upper limit, where it mingles with western white pine. bMlgepole pine, and black 
hemlock, the latter irrows mainly in gulches and ravines, ioiigepole pine on Inirders of 
meadows, lakes, and moraines, and western wlilt<' pine (generally scattereii). while inter- 
spersed among all are frequent groups and small areas of dense pure, or nearly pure, 
stands of this flr. 

Climatic Conditionh. — (Mlmate of region with comparatively short. Intensivt' growing 
season, and long cold period of rest and precipitation, .\verage annmil precipitation, 
about 30 to 50 inches; considerable snow, which in some parts of Sierras is over 20 feet 
deep and covers ground from NovcuiInm to .lime. In many parts fif its range snowfall is 
much ieaa, or melts l»efore iKH'oming very diM-p. Winter temperature, rarely falls to 
sero; summer temperature, mit excessive iprobalily not over so- I\) during day. with 
cool and generally humid nights. Frost liable to occur at any time during growing sea- 
titm at* higher levels in range: usually, however, not until late in Auirust. 

TOLKRA3CCE. — Only very mcKlerately tolerant of shade at any perio<l : much less tolerant 
than white flr. Incense cedar, and Douglas tir: very similar to noble fir in light ri^iuire- 
ment. Rarely to any extent In interme<llate or sulK>r(liniite positions: nearlj- always In 
stands of equal age, which favor overhead light. Kndur<>s but little side shade, as shown 
by long, clean trunks universal In cb»se stands and common in rather open stands. Tol- 
erance appears to vary with soil. moistur(>. and climatic ctmditions: more tolerant under 
liest condltloos for growth. 

RKraoDUCTlON. — Prolific wnnler : gtusl seeil years cc<Mir alx»ut every two or three years, 
while some seed la home in many localities every year. SetMl productltm usually greatest 
in open stands, and by miMlerately old tn^^s. Setnl of fairly high germination, but of 
only tmiuilent Titallty. liermlnatiou aluindant <>n nioist mineral soil in open or in light 
shade: less frequent or wanting on drier, thick diifT. Se<Hllings grow rapidly in co<i|, 
moist, sandy soil, soon restm'klng high slopes an<l oi>eniuus cleared by fire or storm. 



« Includes Abita magniflva shastcnsts. 
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SEQUOIA. REDWOODS. 

Tho trees c*omiM)siug the Seiiuoia gmup are of uDoient origin. Remainfi of at 
least two 8e<iuoins, from wlileli our «i)ec*ies descended, have been found in the 
Creta<iH)U8 and Tertiary ijerltnls. diiriu}; wlilcii time tliej' lived in the Arcti<' 
Zone. Our representatives of tlie genus are now singularly isolated and are 
found almost entirely in the c*onst mountains and Sierras of California, far from 
their nearest relative on this <»ontinent — the bald eypress {Taxodiutn distichum) 
of tlie Southern Stiites. They are tlie tallest and most massive of our forest 
trees. Indetnl. one of them is easily the hirgest conifer in the world, widely and 
justly honorwl as the most remarkable of tret»s. Unlike many of our other 
cone-l>earers, their distinguishing features remain unvarj'ing. 

On account of tlie restricted range of the Sierra si)ecies especially, much con- 
cern has l»een expressed regarding the probal)le extinction of these trees. Great 
and si»emlngly needless destruction has been wrought by fire and ax In those for- 
ests of incomparable grandeur. While it w(mld be a calamity to permit the 
total destruction for commercial puriK>ses of trees which number their age by 
thousands of years, fear need not Ik» felt that these trees are in danger of actual 
extermination for want of natural rcpnMluction. With protection against fires 
they i>erpetunte tliemselves inttetiniteiy. notwithstanding the i)opular belief that 
at least the Sierra st^pioia is not reprodu<'ing itself. Some of these magnificent 
forests should 1k^ prcs^'rvtHl untouched as monuments of American rcspei't and 
love for nature's noblest l<»ga<*y. Tlie scientific and inlucational value of pre- 
serving them is unqm^stioned. Tlie destruction, for whatever end, of all of the 
great tret»s which it has taken thousiinds of j'ears to produce could never be 
justified in later yeai*s. 

St^iuoias are evergret»n tnvs. 'i^he leaves are narrow and lance-shaiied. 
pointed, and arrange<l alternately opi>osite alid spreading in two lines from 
opposite sides of th(» liranches (fig. r»7), or they are scale-like, Rharp-iM>inted, 
and closely overlapi>ing each other on the branches (fig. Wi). lieaves of this 
tyiK.» jire longer, the points si)reading on young shoots (fig. 55) and young trees, 
forming sprays somewhat similar to tliose of ctnlars. The leaves of each sea- 
son's growth n*main on the branches for thn»e or four years. Flowers of X^ko 
st»xes. male and female, an* borne eacli on different branches of the same tree. 
Both are minute or small, rather in( conspicuous, s(*aly IkhUcs at the ends of 
brandilets formed the previous year, and o])ening very late in winter or In early 
spring. Tlie ct)nes are egg-shaiMHl bodies comix)sed of closely packed, woody, 
persistent, thick scales, and are from about an inch to 3i inches long (figs. 56, 
57). They rii>en in one and two seasons, remaining on the trees after opening 
date in autumn) and sluKldiiig tlieir seeils. Five to seven seeds, minute, brown, 
stifT. wing-margined fiat Ixnlies, are borne closely i»acked beneath each scale. The 
stHHls can not be wafte<l more thjin a short distance by the wind. Squirrels 
cut down and bury th<»usjinds of th«» wnnl-laden ccmes, from which, imder favor- 
r.ble (*(»nditions of light — an o[K'ning in the forest — many seedlings spring up. 
SetMl-ieaves, -4 to 0. The bark of old trees is enormously thick, red-brown, soft 
and si'parable in very thin fiakes. 

Tlie pun^Ii^ii* re<l-brown wtKKl of the se<iuoias is light, very soft, straight- 
grainiHl, an<i, except tliat formeil during tlic first one or two centuriea, fine- 
grained, often exi-ecHlingiy so. It is remarkably durable under all kinds of 
exiM)sure. lasting for v(»ry many years without apparent sign of decay. Its 
great durability and straiglit grain and tlie east^ with which it can be split and 
<^tlierwis4» workiMl liav<» long made it cieslrabh* for many commeriMal purposes. 
Its huge, long, clear trunks yield saw- timber so large that it often requiree to 
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be split into quarter or half lugs before it cam l>e iuille<]. Felling one of these 
iDouster trees requires several days* labor of two or three ex])ert men, and when 
the tree goes down Its weight is so enormous that not infre<iuently it is so com- 
pletely demolished that not a foot of saw-timlier is available. This is true 
mainly of the Sierra sequoia, the wood of which, in very old trees, is somewhat 
more brittle than that of the coast se<iuoin. 

The longevity of these trees is still unsettled. Claims arc made that the 
Sierra species attains an age of from 4,oi)0 to 5,UH) years. Many of tlie largest 
trees have been wholly or partly destroyed, making it diflicuit to obtain con- 
vincing records. It is safe to assort, however, that some of the largest trees 
are at least 4,000 years old, while most of the average large trees now standing, 
like many that hjive been cut are alH)ut 2,000 to 2.500 years old. Their height 
is from 275 to 350 feet, or in very rare instances calculated to be nearly 400 feet, 

with diameters of from 10 to 18 feet, or unusually of from 25 to 27 feet. 

Two distinct 8i)ecit»s are known. One is contiued i>ractically to the ct»ast 
mountains and the other to the Sierras of California. The coast species extends 
a few miles into Oregon. 

Bi^ree. 

Sequoia wattlniH/touinita (Winsl.) Sudworth. 

DISTINIU ISIIIN(; CIIARACTEKISTICS. 

What the technical name of this se<iuoia should l)e is still a matter of disa- 
greement among autliors. tiequoia irvllimjtffnia Si^eman (1855) was revived 
in 1890 by an eminent American tree lM)tanist and again i)en>i^tuated in 1005. 
Ten yesani ago« the writer proiK)8e<l an older name, /S*. wafthinfftoniana (Winsl,, 
1854), later discussing fully the basis of liis decision-^ The argument given 
then has not since been overthrown, nor does it seem likely to l>e, if the evidence 
brought then is justly weighed. The unsupi)orte<l assertion has, however, l>een 
made that Dr. C. F. \Vinslow*s T(i.ro(lium iraslniif/totnanuni, ui>on which 
Sequoia wiuhingtoniatia is l)as(><l, was not te<*l)nically pul)lisheil. But a careful 
examlnatioD of Doctor Winslow's statement (lo<-. cit.) should certainly be con- 
vincing, fortunately, that Sequoia icrllinf/tonia is not entitled to stand for this 
grandest of all Americ*an fori^st trees. 

Barring actual specific diflTerences which abumlantiy distinguish the bigtree 
from th^ redwood, it seems in general ap|>earance to be only a more massive 
and grander edition of tlie latter species. Its Imge tnnik, greatly buttrtrssed 
at the base and very deeply an<l widely furrowe*!, bears nmch the same, but 
lighter, einnamon-red bark. Much larger ridges and deein^r furrows mark these 
trunks than do those of the re<lw<HMl. 'I'lie i)ark is excessively thick at the 
base of old trunks, often from 12 to IS indies or more. It is soft, almost 
spongy, and composed of fine fillers, wlilch are constantly breaking away 
through Tarkma agencies — weatlier, wintl, and. not tlie least, the incessant 
climbing of red squirrels. Kxcept where it has hv^en consumed by tire, the 
accomalatlon of ages of this wearing may be seiMi aliout the tninks, where it 
has fallen in the form of masses of fine re<M)rown bark. Outer, unbroken, 
filmy flcaleB of the bark are a pun>lish or leaden gray. Young trees from 10 
to 20 inchea In diameter, probably througli the protiH-tioii of their Iinil>s, retain 
this outer film of bark and are therefore of a niucli grayer tone, whicli is tlie 
color also of the miooth. unbroken bnrk of still ycninger trees. The bark of the 
branches of old trees is the same color and e.\c«HMlingly thin. 



Bulletin 14. I»lv. For.. V. S. Hept. Arf., rtl, 1807. 
»8m Bulletin 17, Div. For.. U. ». Dept. Agr., 28, 1808. 
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Dimensions. — The height and diameter of tliese trees is popularly much over- 
estimated. Ordinary large trees are at)out 250 or 280 feet high, while excep- 
tionally large ones are from IJOO to 3:iO feet, with diameters of from 12 to 17 
feet, or occasionally 20 to 27 feet through, measured 8 to 10 feet above the 
greatly swelled bases. Doulitless, exaggeration of actual dimensions is due to 
inaccurately measuring some of the largest trees so as to include the immense 
basal buttresses, which are i)roi>erly no part of- the trunk*8 thickness. 

In youth the conspicuously conical trunks are densely clothed to the grouml 
with short, slender branches which turve and jwint upward sharpij-, forming 
a broad, sliarp-pointed pyramid. In this form it is extremely handsome and 
graceful. It usually retains its long crown for from 200 to 300 years, except in 
very crowdinl stands ; afterwards the lower limbs gradually thin out and become 
drooping, with a greater weight of dense foliage, as do also the middle cro\%-n 
branches ; only tiie upi)ermost ones trending upward. Later, and toward ma- 
turity, the great trunks are clear of l)ranches, except for a straggling branch 
here ami there, for from SO to 125 f(»et or more. The crown has then lost all 
sembianc*(« to its youtiiful form, and is a short, narrow, round-topped d<mie, 
irregular in outline and somewhat o|kmi. The once straight leader has died 
and lost its toj), or tlie side brancht^s have overtaken it and together round off 
the ci*own. All of the branches have become (Miormously large, crooked, and 
bent, some dro4»ping and others horizontal, and all I)earing dense masses of deep 
blue-gr(»en foliage. The leavt»s (lig. 5<)). sharp iK>inted, longer, and more spread- 
ing at their i)oints on stouter main stems (tig. 55), overlap each other, covering 
the slender, drtioping sprays. Tlie smaller twigs have shorter leaves, and the 
larger have longer leaves. I>ong(»r. more spreiiding, but similarly arranged. 
ketMily iK>inte<l leaves are borne by stHHllings frtim one to several years old. 
The cones (fig. 5«») are matunnl l>y tlie end of tlie WHi>nd summer, when they are 
dark bluish to olive gnvu. They open slowly during early autumn, the thick 
stiff cone .scales ])arting only little, but sufficiently to lilierate the thin, jmle 
brown, winge<l sihmI (lig. ,5r>, a). Alwuit 4 to i> seinls are Imrne uiidei* each cone 
s<'ale. Purplish grains of rosin-like substanct* fall from among tlie drled-out 
c-one scalers, and impart a d(H«i» puriile to water, as do also the cones themselves. 
This substance contains 70 per ivnt of tannin, and is in this and other res|)ei*ts 
the same as that fn^puMitly found exndc<l in hard masses in the burned hollows 
of the trunks of tliese trees. riK)n drying, after which most of the c*orte8 fall, 
the cones are dull yellowlsli-brown, the inner iM)rtions of the scales, red-brown. 
The minute narrowly wingtnl s<hn1s are not lK)rne far from the parent tr«»e. 
Thousands of ripe <*ones are <*ut d»)wn. just before they open, by indefatigable 
little pine s^iuirrcis. Tiit»se are i>uritMl for winter fo«Hl. many at the base of the 
parent. When fire and storm or the ax lay the parent low. some of these seeds 
spring up and n'place it. Sei»tl leaves, 5, five-eighths inch long, ' slender, aiid 
pointcil ; scatttTCil, shorter but similar, leaves succeed tlK»se, top|)ed the foUotr- 
ing year i>y shar|) scah»-llke leavt»s one-fourth of an Inch long. Succeeding 
growth lias tlie longer shar|» form of adult leaves. 

Wootl of the bigtrce is lirilliant rostvpurple ri»d when first cut, later becom- 
ing more and more dull puri)lisli rtnl-brown. It is very light (redwood is 
much lieavier), brittle, variable in grain fi-om coarse (thegrowth of the flrst 
4(K) or 5<K) years or more) to very fine-grain<Hl (the later growth). It coutains, 
as does the bark, a large amount of tannin, which doubtless has much to do 
with its nMiiarkable durability In an unprotected state. Prostrate trunks lie 
for centuries on tlu* gronial with no sign of dtH'ay. except in the perishable 
sai)W(KHl. 'I'he wotnl is widely us<»ful for commenlal puri>ost*s, passing in the 
market as " retlwocnl ; " though lighter and more brittle than the coast redwood, 
it is suid to be not less valuable for lumber. As already stated (p. Id8}i wo aniall 
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a perceDtage of aaw timber Is actually obtained (25 to 3t 
thiR tree tbat it seems wantonly waatefn] to lumber It. 



It) 111 luuberioK 




LoHOEvrrr. — EMImRte* ami ring ntunlH linvt> iilnivd tite age nr tiiix 
rrooi 4,000 to S,000 yean. It la doulitfui wlietlier (lie liirgewt uf the trc 



142 FOBEST TBEES OF THE PACIFIC SLOPE. 

atiiDdlnK nre over 4,000 years, wiiile very luauy trees from 12 to 18 feet In 
diameter bIiow ages from 1.800 to 2.500 years, or in rare 
Further studies of the longevity of tills tree are rei|u1reO. 
opportuiiitles in the heavily luuihered southern forests. 
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(1) yarih Orove: Near southern l>oundary of Placer County on tributary of Middle 
Fork of American River and Forest Hill Divide, about 10 miles east of (town) Michigan 
Binff and Just inside of Tahoe National Forest ; trees, at 5,100 feet ; private 
ownership (?). 

(2) Calavenu Orove: First discovered (1854) In Calaveras County, on divide at head 
of Moran and San Antonio creeks. Just north of North Fork of Stanislaus River and west 
of Stanislaus National Forest, at Big Trees post-offlce ; elevation, about 4,600 feet ; f>0 
acres, with about 102 trees : private ownership. 

(3) South Calarera9 or StanMaus Grove: Tuolumne County, G miles southeast of last 
grove and southeast of North Fork of Stanislaus River on divide between Beaver Creek 
(north) and Griswold Creek (south — both tributaries North Fork of Stanislaus River), 
at about 5.000 feet; about 1,000 acres, and almut l,.'i80 trees; private ownership. 

(4) Tuolumne or Crane Flat Grove: Near south boundary of Tuolumne County in 
Yosemite National I*ark and 1) miles northwest of Crane Flat Station on Yosemlte trail 
from Coulterville, between Tuolumne and Merced rivers : about 40 trees ; also single tree 
southwest between this grove and Mert*ed River — exact location unknown. 

(5) Merced Orove: Headwaters of Merci»d River near north line of Mariposa County 
and a few miles southwest of Tuolumne Grove ; less than 100 trees ; private ownership ( ?). 

(6) MaripoBa Orove: Mariposa County, Iwtween Rig Creek and South Fork of Merced 
River (Yosemite National Park), 10 miles directly south of Lower Hotel in Yosemite 
Valley, and In two bodies at 5,4<K) to T,<KK> feet : northeastern one, with .305 trees, and 
southwestern one, with alK>ut 180 trees, one of which is the celebrated *' Grizzly Giant ;" 
Government ownership. 

(7> Fre»no Orove: Near north line of Madera County at head of Redwood Creek 
(branch Fresno River, In sees. 17 and 18, T. 8., R. 22 t:.K about 14 miles southeast of 
Ciarks : 2 niles long by 1 to 2 wide, originally with about 2,000 ( 1) trees, many of which 
have l)een cut ; private ownership. 

(8) Dinky Grore: Fresno County, on branch of Dinky Oeek (tributary North Fork 
Kings River, sec. 35, T. 10 a,R. 20 E.), at 0,800 to 7..S00 fiH't ; .'0 acres with about 170 
trees ; in Sierra National Forest. 

(9) Conrerte Basin Forest: Originally one of largest south of Kings River: between 
latter stream and Mill Creek (T. 13 S., R. 27 and 28 R.), miles north of Millwood; 
about 10 square miles; private ownership and nlmoi^t entirely lumbered. 

(10) General Grant Orove: In General Grant National Park; alwut 202 trees, and 
originally part of Convene Basin forest, partly Government and partly private owner- 
ship. 

(11) Redwood Mountain Forest: A few mile south of General (trant grove on Red- 
wood Creek (branch North Fork of Kaweah River), covering about K\ wiuare miles, con- 
taining several thousands of trees and in parts const ituting pure dense stands : consider- 
able part lumbered; private ownership; a little-known forest. 

Sequoia National Park contains following four groves, and one large forest. 

(12) Dorst Creek Groves (northmost ones In Park), comprising two small groves on 
Dorst Creek (tributary North Fork Kaweah River, in northwest part of T. l.") S.. R. 
29 B. ), with about 766 trees: Government ownership. 

(13) Stcanee River Grove: Small patch on Swanee River (branch Marble Fork Kaweah 
River). In southemt part of same township; contains about 101 trees; Government 
ownership. 

(14) Giant Forest: On Marble Fork of Kaweah River near its mouth (T. 15 and 10 S., 
R. 30 E.) ; covers about 10 square miles, at O..'>00 to 8.000 feet, and contains about 5.000 
trees ; the largest continuous forest intact of this species ; its largest tree is '* General 
Sherman ;*' Government and private ownership. 

(15) Redwood Meadow Groves: Two separate patches al>out 5 miles east of Giant 
Forest, on Middle Pork of Kaweah River Just outside of Sequoia National Park i)oundary 
and near Granite and Cliff creeks (branches of latter rl\en : larger grove covers al>out 
50 acres around and below Redwood Meadow, with about 200 trees; smaller grove, 
one-fourth mile below Meadow, covers a few acres with about 80 trees ; a single tree 
also stands 1 mile north of Meadow. Private ownership. 

(16) East Fork Forests: Two separate l)odieH on both sides of East Fork of Kaweah 
River at Redwood Creek. 3 miles west of Mlneml King: northern one 3 miles long and 
half a mile wide, at 6,500 to 8.000 feet ; largn part Iuml)ered ; southern grove one-half 
mile wide by about one-half mile long ; <tovemment and private ownership. 

(17) .4 number of small groves, a few miles west of latter forests, are on tributaries 
of East Fork and main Kaweah River; they l»e:ir names of streams on which they stand 
and comprise groves on Squirrel Creek, Mule Creek, S<iuirrel and I^ke creeks. Salt Creek, 
and in <*offee Pot Canyon (Just west of S<M]uoia National Park) ; private ownership. 

(18) South Fork Forest: On south Fork of Kaweah River Just within west bortler of 
Sequoia National Park (In T. 18 S., R. 30 E.) and covers about one-fourth of a square 

mile. 
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(19) North Tule River Forest: Covers entire basin of this stream from second west- 
side tributary canyon to uppc^rmost east-side one (in north part of T. 19 8., R. 30 R.), 
comprising about 6 square miles with north edj^e Just within Sequoia National Tark ; 
elevation, 5,400 to 8,000 feet ; large part lumbered and privately owned. 

(20) Middle Tule River Forvst: One mile south of North Tule Forest on east bead 
basin of Bear Creek, extending ovor high divide, also l>otwecn this basin and Middle 
Tule River I'anyon, and over east slope of latter stream (in T. 19 and 20 S.. R. 30 and 
31 E. ) ; covers an area of about 6 miles long by 5 miles wide, at 6,000 to 8.000 feet ; 
large part luml>ered ; a part of this forest, but separated from it, is the Silver Cr«ek 
Grove of 200 to 250 trees, on south slope of Silver Creek (tributary Middle Tule Riven ; 
private ownership. 

(21) Alder Creek Forest: One-half mile southeast of Middle Tule Forest, on Aider 
Creek (tributary Middle Tule River), :\ miles long by about one-half to 1 mile wide, 
extending from head of Ross Creek northward along summit of divide between Hassle 
Creek and Middle Tule Canyon to head of (south) Alder i'reek. down slope to within 
about one half to 1 mile of Middle Tule River; elevation, 5,700 to 7,000 feet; private 
ownership. 

(22) East Tule Forest: About 2 miles wide by 3 miles long, covering head basin of 
East Fork of Tule River (at Junction l)etween T. 20 and 21 S., R. 31 and 32 R.), at 
5,550 to 7,500 feet elevation ; main body begins 2 miles above Nelson's ranch, bat 
scattered trees occur along canyon bottom to within three-fourths mile of latter ranch; 
also detached grove of 250 to 300 trees to southwest on divide between Bear and Marble 
creeks ; private ownership. 

(23) Freeman Creek Forest: On head basin of Freeman Creek (tributary East Fork 
of Tule River) about 3 miles long by one-half mile wide, separated by narrow divide 
from East Tule Forest ; private ownership. 

(24) Houth Tule Forest: Composed of two parts; one. In East Tule watershed. Is 
connected with one in South Tule basin for about li miles on divide and also at heads 
of Coy and Slate creeks : East Tule part extends from head of Coy Creek westward 
to Deadmans Creek ; the largest area, to west of Coy and Slate creeks. Is about 31 
miles long, and extends from top of divide down betw^een East and South Tule and 
northward down north slope of East Tule for al)out 1 mile ; general elevation, 6.000 to 
7,600 feet ; South Tule part extends from northeast corner of Tule River Indian Reserva- 
tion northeastward 4 or 5 miles, with a width of 2 to 2i miles; elevation, 5.000 to 7,500 
feet ; private ownership. 

(25) Dry Meadow Grove. — Small patch east of Tule Indian Reservation, on head of 
Dry Meadow Creek (tributary Kern River, approximately In S. 20, T. 22 8.. R. 31 E.). 
(lovommont ownership. 

(26) Deer Creek Grove. — AI)out 30 large trees ut head of South Fork of Deer (?reek 
(tributary White River), few miles east of Deer River Hot Springs (S. 2. T. 24 S.. R. 
31 E.). 

OCCUBBENCE, 

lietween larger north groves there are breaks of from 40 to 60 miles. From the Kings 
River forest southward, groups are less widely separated ; a broad belt, broken only by 
deep canyons, extends for 70 miles to Its southern limit in the Tule River basins. Gaps 
between north groves correspond with glacier beds which flowed from main hlffh crest 
of Sierras during the glacial epoch. Existing growth Is on higher lands from which 
Ice melted long before It did in the Intervening canyons. Prefers slopes, low ridges, 
depressions, and draws near or on headwaters of streams, where soil moisture is present. 
Indifferent to exposure, growing on slopes of every aspect, i^refers conditions of dense 
forest, occurring only rarely and of much smaller size In exposed sltnations. Depth 
and quality of soil and abundant moisture are most favorable to best growth. Usaally 
In deep, iK>rous, sandy, or gravelly soils moistened by contiguous streams or slope run- 
off ; also grows well on moist, rocky, shallow soils, but less commonly on dry grareily 
or rocky soils. With moisture, the ccmdition of soil ajiparently has little or no effect on 
growth. 

Occasionally In pure stands, but usually In mixture. Mostly with sugar pine and 
white fir (with Douglas flr at north) ; western yellow pine is often mingle^ on drier 
borders of these forests and groves, as It Is also at lower elevations, where also Incense 
cedar is a very common associate. From a pure stand, big trees may form the prin- 
cipal part of the forest (as in larger areas), or they may (as In smaller groTes) make 
up only a small percentage of stands. At higher levels white fir Is often the only 
asso<iate. 

CLI.MATU' CoNOiTioNs.— The habitat of bigtree is ciioler and drier than that of red- 
wood. At Summit, situated sorie distance north of Its range, at an elevation of 7,000 
feet, the temperature occasionally falls to —12" F. and never exceeds liH)*. Thronghovt 
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its range the precipitation Taries witli Increase in altitude and for dry and wet years 
from al>oat 18 to over 60 incties. At lilfi^li altitudes the snowfall is ofton very heavy. 
At Summit, an annual snowfall of nearly 700 inches, equivalent to 70 inches of rain, 
has heen reported. The winters are long but mild, and the flowering and pollination of 
bigtree take place as early as February or March, although spring does not commence 
until considerably later. The climate varies little with latitude, because as bigtree ex- 
tends southward it grows at increasingly higher elevations. 

ToLERANCB. — ^Tolerant of but little shade at any stage ; for vigorous growth, abundant 
overhead light required from the start. Endures more shade during enrly youth than 
in old age, when crowns are always in full light. Under dense shade young plants grow 
very slowly, and have sparse foliage, flat crowns, and a gnarly habit, showing niH^d of 
light. Snch trees, however, often survive for a numl>er of years, recovering slowly with 
light. General absence of reproduction in all but openings in forest and in open ground 
adjacent to seed trees ahows clearly that light is a most important factor in early life. 
Endnrea considerable side shade; close stands of trees, 20 to 80 years old. often retain- 
ing branches to ground, while in full light they are Icept many more years. 

REPBODUCTioif. — An abundant seeder at short intervals, with specially heavy seed 
yeara ; some aeed usually borne annually In parts of range. Seed of moderately high 
rate germination, with persistent vitality. Open-grown trees may bear seed sparingly 
when 18 or 20 yeara old. Seed production in forest, much later; mainly when from 
I50 to 200 yeara old. Seeds are scattered in late fall and early winter. IJghtness of 
seed permits restocking of open ground for several hundred yards from mother trees. 
<«ermlnatlon mainly and best on exposed mineral soil ; seedlings rare or wanting on heavy 
litter, which they can not penetrate. RopriKiurtlon generally l>cst on burned areas, where 
fire haa cleared off Utter, and exposed mineral soil, or even after light ground fire has 
left a layer of ashes or charcoal. Heavy stocking, which occurs only under such condi- 
tions, often amounts to 2,500 seedlings i>er square rod. Dense snowbrush common on 
hums does not preTent growth of bigtree seedlings. Usually seeded l)eforc the brush 
comes In, aecdllngs grow slowly through it. Thrifty sapling stands are fretiuent over 
this brush. Seedlings grow rapidly In clearings, under full light, sometimes reaching 
6 feet in as many jemn, the greater part of which is attained during the third and fourth 
years. Such open-grown seedlings lM»gin to branch vigorously from the first year, and 
assume the characteristic pointed form of rapid grow^th. 

Bedwood. 
Sequoia nempervireuH (Lnnib. ) Endllrlier. 

DiSTixGi:i8irix(j rirAR.v(Ti':RisTi(\s. 

The dark cinnamon-brown, ^ayish tingwl tninks of rcHlwcKHls are more or les.** 
bnttremed at their bases and, as a result, are often marked witii oorresiiondin^ 
rounded ridges and broad hollows. The trunk is full and round higher up. and 
has a gradual taper throughout. Average larj^e trees are from 190 to 280, some- 
times 300, feet high, and from 8 to 12 feet or occasionally 12 or 15 feet in diam- 
eter. Exceptlooally large trees are 325 or :^) feet high and 18 or 20 feet in 
diameter at a height of from 8 to 12 feet above the greatly swelled l)ase. Old 
trunks are clear of branches for 50 or <iO feet in oi)eu staiKls and for 80 or 100 
or more feet In dense forests. The (*rowns of young trees from 10 to 15 inches 
!n diameter are narrowly conical, and extend nearly or quite to the ijround. The 
slender, short lower crown branches droop with a downward curve, while above 
the middle the Uranclies gradually trend more and more upwanl. On larger 
trees in cloee Btands the lower limbs are shade<l out, leaving a very short, round- 
topped or sometimes a flat-topped crown. The few branches on such trees, now 
long and thick, stand out rigidly from the trunk, drooping slightly — at the top 
not at all — ^forming a very open head. Bark of old trunks is from 8 to 10 or 
even 12 Inches thick at the base of the trees, and it is very deeply and widely 
furnywed and ridged. Tlie leaves (fig. 57) are flat, sharp-pointed, stiff, of 
unequal tengths (one-third inch to alxmt 1 inch) on the same twig. On side 
twigs of lower branches and on young saplings the leaves stand out in two 
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lines on opposite sides of the twigs, while on the main stem of these bran<'hes 
they vary in length down to short scale-like forms and occur in several lines, 
sometimes closely pressed to the branch. A conspicuous feature of these leaves 
is their habit of clinging to the branches for one or two years after they are 
dead, when they are pale dull brown. These leaves occur irregularly on 
branches, though they are most common on the top branches of mature trees, 
particularly in exiwsed sites. The foliage is a bright, deep yellow-green ; that 
of each season*s growth remains on the tree about three or four years. Cones 
(fig. 57), which mature in one year, are rii)e early in September. They oi>eii 
and shed their seed slowly, and remain on the trees several months afterwards. 
The see<ls (flg. 57, &), about 4 or 5 of which are borne under each cone scale, 
are pale russet-brown. Seed leaves, usually 5; very slender, pointed, and about 
seven-eighths of an inch long. Seedlings produce similar scattered spreading 
leaves for several years before assuming the adult foliage. Wood (about the 
weight of white pine), several pounds heavier iK^r cubic foot than that of the 
bigtree. It is very soft, moderately fine-grained, but variable from flue to 
coarse, exceedingly brittle, and a purplish, clear red-brow^n in color. It is of 
the first commercial imiH)rtance on account of its great durability without pro- 
tection, the ease with which it is worked, and tlie large sizes of cl<ear lumber 
obtainable. 

Longevity. — Very long-lived, but greatest age undetermined. On account of 
the extensive luml)ering in the past, followed by fire, age records of very large 
trees have not l)een obtained. I*robably not as long-lived as the bigtree. A tree 
20 feet in diameter and 350 feet high showed an age of 1,<XK) years. Another 
tree 21 fcH»t in diameter was 1,373 ° years old. . 

RANGE. 

From southwestern corner of Oregon southward, from 10 to .30 miles inland, through 
California coast region to Salmon Creek Canyon (12 miles south of Punta (iorda) in 
Monterey County, (ienerally from near sea-level to about 2,500 feet elevation, and 
mainly on seaward side of coast mountains within the fog belt. 

Oregon. — Three groves in southern Curry County ; two, aggregating 2.000 acres, on 
northwestern side of Chetco River, and 12 miles from Its mouth, a third grove, farther 
south, on Winchuck River only a few miles from sea and very near California line. 

Califoenia. — Northmost large forest is on Smith River (Del Korte County) and lt<( 
tributary Rowdy Creek, from which a nearly unbroken bi*lt extends southward. Klamath 
National Forest only on Goose Creek (T. 14 N., R. 2 E.). At north end of Del Norte 
County belt Is only 5 to G miles wide, between which and the sea there is a belt 3 miles 
wide, mainly of Sitka spruc«' and Douglas flr. But south of Crescent City, redwood 
comes within a mile of coast and the tK'lt widens to ({ or 7 miles, continuiiig thus to 
Klamath River Valley, up which It goes for 20 miles ; immediately south of this valley 
the belt becomes 10 to 12 miles wide and so continues until reaching IIumlK>ldt Bay, 
where it narrows to a width of about 7 miles, extending east to 3 iplles east of Korbel. 
and recedes from the coast 2 or 3 miles. Southward from Humboldt Bay it continues 
receding from coast, until, at lilel River, fhe bi'It, here about 15 miles wide, is 15 miles 
or more from the sea. In southern Humboldt County (T. 3 S., R. 3 E., Humboldt meri- 
dian) the lielt ends in a tapering point about 7 miles southwest of Eel River. For 
at)out l.T miles redwood Is nl)sent. but at north boundary of Mendocino County the belt 
I>eginH again, close to s<>a, and continues about 8 miles wide to a point opposite Westport, 
where it extends eastward 10 miles from that town, and at a point 15 miles north of 
Mendocino widens to about 20 miles, reaching Inland to l>eep (^reek (opposite Willlts) on 
east slope of coast mountains. It continues thus, with gaps on the divide, until Sonoma 
County is reachod. here contracting to 10 or 12 miles in width, on Russliin Riyer extend- 
ing east to Forestville, and, much broken, llnaliy ceases at>out opposite Santa Rosa. 
Through Marin County redwood appears only In groves and in ravines, but extends 
eastward to Napa Valley and over Howell Mountain (toward Pope Valley), here reaching 
its most eastern limit, more than 30 miles from the sea. In Mount Diablo range, only on 



• See Forest Service Bull. 38, p. 12. 
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Redwood Peak In Oatland Hills ; but south of San Francisco, on seaward coast range, 
covers crest and west slope, mixed with Douglas fir and other trees, extending southward 
through Santa Cms Mountains. Ceases for a few miles around Monterey Bay. but in 
Santa Lucia Mountains (Monterey County) occurs In canyons chiefly on seaward side of 
range at altitudes from sea-level to 3,000 feet (the largest trees growing in Little Sur 
Riv^r Basin, near Pico Blanco), extending south to Salmon Creek Canyon (12 miles 
south of Punta Gorda, lat. 35" 50'). the southern limit. 

OCCURRENCE. 

Best stands and all pure stands on protected flats and benches along larger streams, 
sheltered, moist coastal plains, river deltas, moderate west slopes and valleys opening 
toward sea. At higher, more exposed levels, where it is drier, and on steeper sloi^es 
growth is smaller and gradually gives way in mixture to less exacting species. In north, 
often on east slopes, but in south restricted to west side of coast range. Very exacting 
in requirements as to soil moisture ; prefers deep to shallow soils, and grows better in 
fresh, well-drained soils than In wet ones. Sandstone prevails in range, and soli Is 
clayey to sandy (greasy when wet), yellowish, and capable of holding much water. 
Sandy to clayey loam soil, even on steep slopes, usually of fair depth and of good compo- 
sition. Boggy soils near mouths of streams are not suitable, such localities being mainly 
given over to an Irregular forest of Sitka spruce, grand flr, .Port Orford cedar, and 
hardwoods. 

Relatively small part (less than 50 square miles) of redwood forest Is pure growth. 
This is dense, and with little undergrowth except moss and small herbaceous plants. 
Greater part (about 1,800 s(|uare miles) a mixture of redwood (50 to 75 per cent), 
I>ouglaa flr (most abundant associate everywhere except on damp pfnces), tnnbark onk, 
grand flr, western red cedar, western hemlock, and madroHa : Douglas fir and tanbnrk oak 
characteristic on upper slopes and hemlock on lower. Steep slope and uneven height 
of different species make this an open forest, and except where fires are frequent there Is 
a dense undergrowth of hucklel>erry. salal, Oregon grape, thimbloberry, and ferns." On • 
rich river flats scattered Sitka spruce. Port Orford cedar, western hemlock, and grand 
fir are occasionally mingled. Pacific yew, California torreyn. California laurel, cascara 
buckthorn, red alder, knobcone pine, and Oowen cypress are also more or less associated, 
but hold only occasional sites against the climatically more favored redwood. 

Climatic Conditions. — Closely confined to humid region subject to fretiuent and heavy 
sea fogs; trees outside this Influence are scattered and small. Fogs conserve moisture 
in soil and In trees by checking evaporation and transpiration from trees. In the red- 
wood forest, therefore, soil and air are typically moist. Tem|)erature. rarely below 15" 
or above 100* ; annual average from .50" to (JO" F. Annual precipitation, between 20 
end 00 inches, mainly as winter rains. Snow lies on tops only of highest ridges. 

Tolerance. — Moderately tolerant of shade except In early youth : even then shade 
is not required, most rapid growth l>elng In full light. Has marked characteristics of 
Intolerant trees ; a thin open crown, rapid loss of side branches, and the eager bending 
of crowns toward openings in crown cover; seedlings not able to come up in shaded 
places. Yet, despite this, forms the densest of forests. Stump sprouts often exist under 
the densest shade for one hundred years, growing very slowly in diameter during this 
time, but recovering completely and growing rapidly when released from suppression. 
This tolerance of sprouts is. however, peculiar to trees on moist l>ottoms, which endure 
so much shade that other species are usually driven out. On drier hills, with more light. 
redwood generally gives way to the less tolerant I>ouglas fir and other drought-enduring 
trees, 

Reprodcction. — Fairly prolific see<ler. Very small percentage (15 to 25 per cent) of ) 
seed perfect; hence exceeHlngly low rate of germination: vitality moderately persistent. 
Sparsely reproduced by seed, but very abundantly by sprouts from old or j-oung stumps, | 
root collar, and (suckers) roots.* Sprouts grow very rapidly, are long-lived, and pro- 
duce large trees of good form. Seedlings grow more slowly than sprouts and require 
^_jnpre light. 

• Redwood forests yield 10.000 to 75.000 board feet per acre, or very exceptionally 
400.000 feet, while over a million feet have l)een cut per acre. 

* Redwood is about the only conifer whose reproduction by sprouts is of commercial 
importance. The Sierra bigtree sprouts vigorously from tall broken stubs (not from 
stumps or roots) and thus repairs its broken crown. A nural^er of pines prwluce ephem- 
eral stomp sprouts, while some of the Junipers produce persistent collar sprouts after 
cuttiBf ABd Are. 
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LIBOCEDBUS. 

Trees of this group arc characterized by their conical trunks, their thick 
bark, and the very strong but pleasant odor of their light, soft, straight- 
grained, durable wood. The small scale-like, pointed leaves (of adults) are 
evergreen ; those of each season's growth remain on the tree four or five years. 
They overlap each other closely ; much flattened on short side branchlets, but 
rounded on the larger main stems. The branchlets are arranged In one plane, 
forming a flat spray. Seedling leaves are scale-like, sharp-pointed, and spread- 
ing. All of the leaves are characteristically arranged In pairs, each pair plactnl 
on the branch at right angles to the preceding pair. The leaves are also distin- 
guished by their long bases, which extend down the branch. Male and female 
flowers at the end of branchlets formed the i)receding year are borne either on 
different twigs of the same branch (native Libocedrus) or on different trees. 
The small cones, which mature in one season and hang down from the branches, 
are composed of 3 pairs of scales (practically of only 2)— one very short pair 
and one, the largest pair, forming most of the conc*s body and Inclosing 1 or 2 
winged seeds on each of its s<*ales ; the third pair is formed Into a central flat, 
thick, woody wall, ui)on each face of which the seed-bearing scales clasp. The 
seeds are shed in early autumn, their light wings adapting them well for wide 
dis.semination. After shedding their seeds tlie cones remain on the tr^es at least 
until the succ^eeding sunmier. All of the trees of this group are ratber large, 
important forest trees, and their durable woods are cx>mmerclally valuablei. They 
are nearly all long-lived. One si>eiMes only, c*onfined to our Pacific region, Inhab- 
its the United States. Two very important si>e<'ies grow In western Sooth 
America. The group Is further interesting from the fact that in geologic times 
species related to those now living existed In Greenland and portions of Buiope. 

Incense Cedar. 
LihfH'edruH dcrurretiH Tiirrey. 

DISTINCJUISHING CHARACTERISTICS, 

The Striking characteristics of old Incense cedar trees are their rapidly 
tapering trunks with widely buttressed bases and cinnamon-brown, deeply far- 
roweil, and ridged bark. The bark is from 2 to 3 or more inches thick at the 
basi> of the trunks: higher up it is scanvly more than an inch thick. Young 
trees have thin, smooth, slightly scaly, clear, reddish cinnamon colored hark. 
Height, from 75 to iX) or sometimes KX) or 110 feet (very rarely more), and 
from 'SO to 50 inches in diameter; exceptionally large trees are from 5 to 6 
feet in diameter. The crowns of large tr«»s are very oiien and irregular, con- 
sisting of a few scattered branches (m the upper third of the stem, and 
several large, leader-like top branches, all with dense tufts of light yellow- 
green foliage. Young tret»s. up to al>out 12 inches in diameter, carry a narrow, 
ojien, columnar, pointe<l <Town, reaching to the ground. At the bottom of the 
crown the branches are slender and curve down and up at their ends; higher 
up they gradually swing upward more and more toward the narrow pointed top. 
Short, flat, drooping sprays of foliage terminate the branches. A notable fea- 
ture of the branches is that they sheil numerous short side twigs, which die In 
about their second year, as the main divisions of the branch enlarge. (This Is 
the case also with other ce<lars, particularly Thujas.) The scale-like leaves 
(fig. 5S) have been suftidently defined under the characteristic's of the genua, 
as have also the cones (fig. 58). The flowers, male and female, are borne on the 
ends of separate twigs of the same branch and o\)Qn in midwinter. The cones 
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□re ripe br the middle of August and usually sited tbeir seeds (flg. 58, < 
are yellowl^-browit, esriy In September. VThen dry and npen the o 




L Hoat of them fall durhiK tlie winter, but iuitiu> al\vay!> adln 
imtil spring. The Mee<lH. funilnbed with Iiirici'. ll^ht wIukh. ' 
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adapt them admirably for wide distribution by the wind, contain glands with 
ciear red, pungeutiy odorous resin. Seed leaves. 2; sharp-pointed, and about 
li inches long and almost one-eighth of an inch wide. Wood, fine and very 
straight grained, pale or dull yellow brown, sometimes tinged with red. It is 
soft light (about the weight of white pine), and very durable under all kinds of 
exposure. Its dural)ility renders it extremely valuable for use In the water or 
in the ground. Large tnuiks, and to a much less degree small or medium sized 
ones also, are often riddled as If by the galleries of an Insect. These injuries are 
supposed to result from the attacks of several little-known fungi. They do not 
impair the durability of the wood, however, and trunks not excessively perfo- 
rated are frequently used for telephone poles, esi)eclally within the range of 
the tree, where it Is the only lasting wood obtainable. 

Longevity. — Much is yet to be learned concerning the age limits of this tree. 
So far as is now known it is a long-liveil tree, but records of very large trunks 
liave not l)een made. Trees from 24 to 3G inches in diameter are from 3li0 to 
54(» years old. Larger trees would probably Ikj from (JHO to 700 years old or even 
older. 

RANGK. 

Mountains of southern OroRon. Slorras and const rnnj^es of rallfomla. western edfpe 
of Nevada, and northern Lower California. 

Obeoon. — Both sides of Cascades, rmpqua-Ro^ue River Divide, Slsklyoua, possibly 
also in coast ranges, and eastward over ranges of T'piier Klamath Basin to west slope 
of mountains east of Goose I^ake : on west side of Cascades, generally at 2,000 to 
5.000 feet, and on east side, at 5.000 to 6.000 feet. Northern occurrence Intermpted, 
its limit on west side of Cascades belni; at head of Breitenbash River (T. 9 8.. R. 7 E.), 
and on east side, the foothills southeast of Mount Hood near Gate Creek (T. 4 and 5 CL, 
R. 10 and 11 R.. hit. 45° 15'). Noted near Fort Klamath, sparingly thence northward 
toward Crater Lake, here common at about 4.000 feet ; on Warm Springs Indian Reser- 
vation and about 5 miles west of Wapinitia and westward to near Camas Pralrte. 

California. — Throughout northern part from west border of fog belt eastward to 
Warner Mountains and southward, nearly continuously, to Lassen Peak and Delta 
(Sacramento River) ; not present in upper IMtt River Basin, Shasta Valley, Scott and 
Iloopa river valleys, nor summits of Salmon and Trinity mountains. Modoc County: 
Common In Warner Mountains east of Goose Lake, and less plentiful west of Ooose 
Lake : western Mo<loc County, on Turret Mojintaln, desrendinR northwestward to nesr 
Happy Camp; (llass and Bi); Valley mountains (west of Big Valley In extreme sonth- 
west corner of county). 8iitki}f<»** Countji: Goosenest Mountain (north of Mount 
Shasta): north of Shasta Valley In Shovel Creek Mountains and near Beswlck (or 
Klamath Hot Springs) : also in mountains a few miles west of IIombro<A, ranging thence 
northward over Sisklyous. and westward and southwestward over Scott Moontalna, 
from north part of which it descends east slope to within 5 miles of Yreka ; throughout 
Mount Shasta up to 5.500 feet, and westward across Sisson Valley to Mount Bddy and 
Scott Mountains and southward into Shasta County ; west of Scott Valley in Mill Creek 
Gulch on road from Etna Mills to Marble Mountain Divide; west side of Marble Mona- 
tain Divide In Russian Creek Basin ; east slope of Salmon Summit up to about 4,000 
feet, and sparingly In basin l)etween Salmon and Trinity summits on hot slopes up to 
5.500 feet. Ilumhohlt Countff: Common on west sloi>e of Trinity Summit ridge .east 
of Iloopa Valley between 4,000 and 5,000 feet ; west of Hoopa Valley, scatterad In 
Supply Creek Canyon, west of whi<'h It has not l>een found and prolMibly does not occur; 
farther south occurs along east edge of coast forest l»etween Bridgeville and the Little 
Van Dusen. Mcmlorino County: Common on west slope of high ridge east of Round 
Valley alwut 20 miles east of Covelo. at 3.000 to O.OOO feet, and sparingly aboat 
Laytonville. Trinity County: F>oni Weaverville southward nearly to Trinity Blver. 
and In Hayfork Mountains south of Trinity; southeast of Hayfork Post-Offlce oa hoth 
sides of boundary l)etween Trinity and Shasta counties ; Canyon Creek froBi near 
Dedrick northward aliout 10 miles to near Alpine lakes; from Junction southward to 
Hayfork and to I*ost creeks and Sojith Fork of Trinity River ; South Fork Mouotala 
and westward Into Upper Mad River Valley <near and a little below Anada Poit-Oflee) : 
also on T'pper Van Diisen River, (ihnn and Lakr cmtntitH: Throughout Stooy Cicfk 
National Forest at 3.500 to 5.(MM) feet — sometimes down to 2,O00 feet; noted oa Cofcb 
M6untaln and Mount St. Helena, ranging thence to e<lce of Middletown Vallaj (alt 
about 1,200 feet — southern limit in north coast ranges). Shasta County: Eastward 
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to Pall RlTer region, where It occurs near Dana and in Bij^ Valley Mountains between 
Fall RlTer Valley and Big Valley, thence southward to north slopes of Lnsson I'eak : 
sonth of Pitt Rlrer, westward to Montgomery ; Sacramento River Canyon southward 
to near Gregory, and on McCloud River to near Balrd. Throui;hout west side of Sierras, 
at 3.500 to 6.000 feet In northern part, but to 7.500 feet on Long Valley drainage. 
and at 3,500 to 7,000 feet In southern part of Sierras; reaches oa«t side at 7,000 feet 
only on Washoe Mountains near Carson, Nev. Lassen Pealc. Plumas, and Diamond 
Monntalns National Forests, generally at 2.000 to 0,500 feet. Ijassen Count if: North- 
western comer in Big Valley Mountains, beginning 5 or G miles west of Bleber : east 
of Big Valley on Willow Creek a1x>ut 10 miles south of AdIn, and thence to Ilayden Hill ; 
westward from a little west of Susanville Into north Plumas County and southeastern 
Shasta County. PlumaB County: Nearly throughout north part • common from Susan- 
ville westward by Mountain Meadows, Big Meadows, Drakes Hot Springs, and Morgan. 
and about Greenville and Indian valleys ; Sierra Valley to Quincy and westward into 
Butte and Tehama counties. Tehama County: From east boundary westward down to 
about 3,400 feet altitude a little east of Lyonsville. and a few miles farther north stops 
about 10 miles east of Paine Creek Post-OflBce ; western Tehama County, west of Paskenta 
at 3.700 feet, and thence westward. Buttr County: From east boundary westward to 
Magalla, and farther south (Quincy -Oroville road) to within 4 or 5 miles of BIdwell 
Bar. Yuba County: Common In Oregon Hills, and down west side to ridge l)etween 
Oregon Hills and Oregon House Flat, which appears to l)e Its western limit : from Ore- 
gon Hills eastward on North Fork of Yuba River and adjacent slopes to Camptonville 
and on Into Sierra County, fficrra County: Common In Woodruff Canyon north of 
Mountain House, and (on North Fork Yuba) to and beyond Downievllle and Sierra 
City, thence up Yuba Pass road to a1>out 0,000 fefrt : slope of Yuba Pass Jjist east of 
summit, and down to near west l)order of Sierra Valley ; south of Sierra Valley, from 
Slnravllle southward nearly to Nevada County. Nevada and Placer count Uh: West 
slope of Sierras from Cisco to Emigrant Gap and Blue Canyon (In both counties), down 
to Colfax and to B«ir River and to near Grass Valley : south of Colfax, on cold slopes 
of North Fork American River, and from Iowa Hill eastward to Forks House ; Forest 
Hill and Devils Canyon (between Forest Hill and Colfax) : south of Colfax a few 
trees aa low as Welmer. Stanislaus National Forest, generally at 2.000 to 7.000 feet. 
but mostly at 3,500 to 5.500 feet. Ehlonido County: Common at south end of Lake 
Tahoe ; gnlches near Placerville eastward on colder slopes : canyon of South Fork WVb- 
ber Creek between Newtown and Pleasant Valley ; south of Pleasant Valley, in canyon 
of North Fork Cosumnes River; common on road from Placerville to Lake Tahoe from 
■bout 2,300 feet up to Echo at 5..'j00 feet. Alpine County, noted near Hot Sprin;;s 
(about 4 miles west of Markleeville). Amador County: Noted about Oleta (about 
1,800 feet) and southeastward to Deadmans C^reek. Dry Creek, and Sutter Creek can- 
yons near Volcano; common from Pine Grove eastward to and beyond Pioneer: continues 
louthwestward from Pine Grove on ridge on south side of Middle Fork of .Tackson 
Creek to within 4 miles of Jackson, where it stops at about 1,500 feet. Calaveras 
C<mntp: Common about West Point and northward to main canyon of Mokelumne 
River; southwest of West Point, on road to Mokelumne Hill, In canyon of South Fork 
Mokelumne River, and at point 2 miles east of Rich Gold ; southeast of West Point, 
In canyons of Middle and South Forks of Mokelumne River and at Railroad Flat, 
tbence to Mountain Ranch (Eldorado) ; west of latter, follows San Andreas road to 
about 1,500 feet, where it stops miles east of this town ; Mokelumne Pass road In 
extreme eastern part of county about 10 miles below Bloods at about 0.600 foot, and 
westward to and beyond Bigtreos, bore abundant among sequoias and sugar pines. 
From here (on road) southwestward to within a f<>w milt^s of Murphy. Tuolumne 
Comntp: Sonora Pass road between Tuolumne and Soulsbyville. at Black Oak station 
west of Tuolumne, and eastward and northeastward past Cold Spring and Kureka val- 
ICTS, rsAChtng 8,000 feet on west side of Sonora I'ass ; north slope of ridge immediately 
north of Big Oak Flat, and on cool slopes in higher parts of Deer Creek canyon ; on 
road from Big Oak Flat to Crockers from crossing of South Fork of Tuolumne River 
to Crockers; common from Crockrrs eastward and northward to Hotch Hotchy Valloy, 
here abandant in upper part; follows Tioga road to Aspen Meadow (about 0,200 feet) ; 
commoo from Crockers southward for several miles on Yosemlte road. Maripom County: 
Tosemlte Vallej and up above Little Yosemlte to al>out 7.000 feet ; north side of valley noar 
Tosemtte Palls, about 1,500 feet alK>ve valley : on west follows road to Oockors to a little 
abofv 0,800 feet; south side of Yosemlte Valley common on road to Wawona, and from 
ChlaqiuiptB on slope toward Glacier Point to al>out 7,100 feet ; from Wawona on Raymond 
stacs road down to 8,000 or 3,100 feet, to within 3 or 4 miles of Wassama (Ahwabnee) : 
Coalterrllto-Yoaemlte road, begins on summit of plateau 4 or 5 miles east of Coulterville. 
at 8,000 to 8,200 feet, and goes eastward In pine forest to l>eyond Bower (?ave and Bull 
Craak and Into Toaemlte Valley ; Chowchllla Canyon and neighboring gulcVven Ol\)^\i V^ 
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3.000 feet, and on cool slopes to 2.500 feet. Madera County: East of Fresno Flat on rond 
to China Creek, beyond tYesno Flat, headwaters of Fresno Creek near California Saw- 
mill at 5, 500 feet. Frvsno County: IMne Kidge and eastward Into mountains; south- 
ward on Pine Rldj^e occurs on upper waters of Sycamore and Blj; creeks ; eastward In 
bottom of Kings River Canyon into Hubl)s Creek canyon ; south of Kings River between 
Mill Creek and Eshom valleys, and east of latter on Redwood Mountain at about 7.0<KI 
feet. Tulare County: Sequoia National I*ark and east of park on warm wlopcs into 
Ruck Canyon and canyon of Middle Fork Kuweah River to 7,500 feet; Kern River 
Canyon, in vicinity of Kern Lakes ; East Fork of Kaweah River to about 7,2tK) feet. 
Southern Sierras, generally at ."5,000 to 7.000 feet southward to <>reenhorn and IMute 
mountains : not in Breckenridge nor Tehachapi ranges, except near mouth of Tejon 
Canytm. Not known in coast ranges of central California. Monterey County: Santa 
Lucia Mountains on north slopes; on north side of Santa Lucia Teak near summit; west 
of thi.«(. in Arroyo Seco Canyon al>out a mile above its mouth; north slopes of Cone Peak 
at ;{.500 to 4.(H)0 feet ; also farther north on Rig Pine Ridge on north slope of Bear 
Basin, tian Benito County: Mount San Carlos (4.0K0 feet near New Idria) and neigh- 
iKjring peaks; Santa Barbara National Forest. San Rafael Mountains, Mount Medulce. 
and from near summit of I'lue Mountain to Plni (Yeek, at 5,000 to 7,200 feet, or lower. 
San (labrlel National Forest, on north sl()i>es of Mount Wilson, at 5,200 to 5.S00 feet, 
and in Santa Anita Canyon, at :{..'»00 feet ; Mount Isiip, at 5.500 feet ; Waterman Moun- 
tain, at (>.5O0 fei*t, and at iH>int miles oast of Pasadena, at 4.000 feet. Highest val- 
leys and summits of San Bernardino Mountains, as Bear Valley and Santa Ana River, 
at 5.000 to 7.000 feet, or sometimes to 0,500 feet. High summits of San Jacinto Moun- 
tains and at H.tKH) to 8,0O0 feet In larger valleys and along streams. Santa Ana 
Mountains in Orange County. Rang(H< between Snn Jacinto Mountains and Mexican 
line, such as Palomar, Balkan, and Cuyamaca mountains, where noted on Cuyamtca Peak 
at 0.5.'>o feet, and on Mexican lM)und2iry at Campliell's Ranch at 5.<K)0 feet. 

liOWKK Califouma.- Southward on Hanson Laguna Range and Mount San Pedro 
Martlr. at 7.500 feet and over. 

(KTITRRENCE. 

In general, commoner on west than on east mountain slopes; but somewhat higher on 
east slo|>es, chiefly iKM-aiise of more moisture. .Most abundant and largest on west slope 
of Sierras, especially where sugar pine, bigtrees, and yellow pine thrive beet. As latitude 
increases it appears to seek lower elevations. In drier parts of range (southern Cali- 
fornia) conHntHi chletly to Ixirders of streams, canycms. gulches, and cool north slopes, 
wliib* at north limit It occurs mainly on warm south slopes. Adapted to a variety of 
soils. t»iit usually prefers cool, moist soils (humid sttuationsK occurring In rather dry 
soils (warm, open exposures) probably only iM^cause it is capal>le of enduring them. With 
deficient soil moisture, fairly deep. |)orous soils are essential, while with sufflclent mois- 
ture the (plant ity and quality of soil is less important. Abundant moisture and good 
porous soil pnxluce largest growth. 

Seldom or never occurs puie, except in very small stands. I'sually in mixture and more 
or less Huliordinate. scattered singly, in groups, or patches, and. under best conditions 
for growth, forming 5o per cent of stand, with yellow and sugar pine ; also with white flr in 
lower part of hitter's vertical range. In southern (California, chiefly with western yellow 
and Jeffrey pines, and sparingly with white flr and big cone spruce, and alongt atr^ima at 
lower elevations (at south) with red and white alder, broadleaf maple, and black cotton- 
wimmI. In Oregon Cascades, with yellow pine. lM>uglas flr. white flr, western white pine, and 
sugar pine, in Sierras, with sugar pine, western yellow pine. Jeffrey pine, white flr, 
and bigtrees; at lower levels with Kellogg oak. red alder, broadleaf maple, and canyon 
live oak. 

CuMATir Conditions. — Climate variable. lnsufli<'lent precipitation and excemlve heat 
(southern California i most iiiifavoralile : conditions more favorable In Cascndeii and 
Sierras. Precipitation, snow in winter at high elevations, and at lower eleratlons rain. 
Average annual precipitation from 1(>sh than 15 to over 50 Inches. RelatlTe humidity. 
variable. Fogs (chiefly from ocean) comnxm. esiHxially on west slope of Sierras; their 
influence on general climate and tret* growth is conslderalile. Height of the drj seasoo 
includcH July. August, and September, with Octolior in south, when destmctlre forest 
flres are likely to (wcur. 

ToLKKAN<-E. — M(KlerateIy tolerant, enduring more shade than sugar pine, jellow pine. 
Jeffrey pine. I>ouglas flr, or western white pine, and in mature stands usually tntennedlate 
or snUirdinate on account of slower growth and greater tolerance: often dominant in 
o|M*n stands ami <q»eninu's. (»r as :in advance growth, at lower timiier line, pushing Into 
oak and brush. Adaptml to JNith shad<> and U\\\ light. Toleran<'e varies with age, mois- 
ture, soil, and climate; tolerates shade well in youth, lait re<iuires more light in later life 
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Endures most shade with favorable moistiire. soil, and climatic conditions, ttrowth and 
8ixe Is checked ordinarily In proportion to intensity of Hhade endured. 

REPKOiH'CTiOif. — Prolific seeder under favoralile conditions, every *J to 3 years or more ; 
some seed borne locally everj' year. Kiilk of seed from thrifty, mature trees in full sun- 
lijcht. In exposed places, even small scrul>l>y trees t)ear seed. Seed has fairly hi{;b rate 
of ^rminatlon, and persistent vitality. Moist vegetable mold best seed-tied, but f^rml- 
ration and grrowth of seedllnirs good on moist mineral soil. Partial shade favorable to 
early seedling stag^. Reproduction good under old trees and in open, but especially 
;;ood In openings and utider *hlnned stands, where the dense thickets fre<|uent!y exclude 
other more valuable trees. In cool, moist places, however, white tir often enters such 
thickets and predominates. Fre«|uentiy the flrst of (*onifora in chaparral and oak .i;rowth 
at lower edge of timber belt, proving its great adaptation to different degrees of light, 
moisture, and soil, and Its general hardihood in seedling stages. 

THUJA. ARBOBVITiES. 

Thp arhonrltiPH are mniinoiily known as fcnlars. Thvy an* nKHlium to very' 
lan;e sized evenrr«?en tropH. Tlio fi»liM}:4> <-«»nsists of iniiuitp. <»v«»rlappiiig, s<*alo- 
llko leaves, arranised tin In LIlNMMHlrns. and (MMispicnonsly flat, on short sido 
hninc'hIetR. and the bninchletH are iirrangtHl in one piano, forming a flat spray. 
Seeilllni; leaves are narrowly lance-shaiKHl and Kliarp-iH»into<1. and sprejid widely 
from the dteni. The verj' liffht wckxI has an exceiHlingly characteristic aromatic 
Mlor. Male and female flowers are lionie on the same trtn*. nsnally on different 
twigs. They are niimite and Inconspicnotis. esiH^'ially the female flowers. As 
a rule, they oyteu iu early Hpring. The small solitary cones (flgs. 51) and tJU) 
mature in one seaaon. 8he<lding their minnte. very narrowly winged seeds in 
early autumn. The cones, strongly l>ent ha<*k \}\nm the hrani'lilets, are light 
russet-brown, and compos<?d of nlM»ut S thin waii's. arrangtnl in pairs, each pair 
alteniatin^ at ri^ht angles with the pr(H-e<ling one. as in the arrangement of 
the leaves. The two or three middle pairs, whicli are larger tlian tlie others, 
lic^r 2 s(*ed8 under each scale. The thin, gau/y s<H.Hl-wings (on two sides of the 
sec^d, and always lighter <f>lore<l than the iKMly of tlie s<»e<ls) are very huoyant, 
so that tliey may l>e c*arried hy the wind for a considerahle distan<-e from the 
l>:irent trees. Minute resln-cvlls in the .*«4'e<l-coats give the s^hhI a strong aro- 
matic o<lor. 

Wood exceedingly valuable for timlHT. Tarticnlariy fanuMi for its durability 
under all kinds of exiiosure, and esiH^Maily useful in ground and water (*onstrnr- 
tion where great strength Is not nMpiinil. 

Two species are indigenous to the I'nittNl States and Canada. One. a small 
or medium-slied tree, inhabits the northeastern States and adjatviit Canadian 
Prr>vlnce8. while the other, a very large* tn»e. grows in tlie northwestern States, 
where it extends for northwani in the ct>ast region. 

Western Bed Cedar; Bed Cedar. 
Thuja itlUuta Don. 

DI8nNGi:iSIIIN(i CIIAU-\<TEK1STI<S. 

The lombennen's and w<HMlsmen*s name for this tnn* is •* i\\\ cinlar," or 
simply ••cedar/' The former name, while fairly applica!»!e to the dull, slightly 
reddish brown wood, is unfortunate in view of the fact that two or tlirtre 
widely known easteni Junii)ers with really re<l w»mkI are most iK^rsistently calletl 
" red cedar," and probably always will be. for they were kn<»wn nearly a c(»n- 
turj* before this western cedar was dlwoveretl. 

The most prominent chara<-hTistic of western n^l c«»<lar is its d(M*fd»Mlly 
conical trunk form. Veo' '>hl trees an^ enormously " swell-hut t<Ml " and an* i^m- 
spicnonsly In-folded or fluted at the base and for from 10 to 20 fi^>t above it. 
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Where the rUlgcs are formed growth appears to be made at the expense of the 
intervening wood, and the fluted trunk is the result. This character Is less pro- 
nounce<l on smaller trees. Height, from liVO to 175 feet, or very exceptionally 
190 or 2<K) feet, with a diameter of from I^i to 8 feet, or, in very old trees, rarely 
10 or even 1(> feet. The enormous girth of such trees Is at the base: their 
diameter decreases rapidly, so that at 20 feet from the ground they may be no 
more than or 10 feet in diameter. From 50 to 100 feet of clear trunk is 
common. Young trees are straight, with an oi)en. narrow, conic:il crown reach- 
ing almost to the ground and tai>ering to a sharp top; the slendef whip-like 
header often nods in a graceful curve. Except when densely crowded, trees 
retain nil their branches until tlicy are 18 or 20 inches in diameter and from 5«) 
to 80 fe(*t high ; in the oi)en they become much older without losing their lower 
brandies. On young trcH's the slender limbs all curve upward, but later they 
become very long, the lower ones drooping and those higher swinging down in. 
a long, graceful curve, witli an upward sweep at the ends. Tlie flat, lace-like, 
yellow-grcHMi side sprays hang from the branches like lines of fringe. Old trees 
in dense stands have only a short, blunt, or round-topped, conical head. A 
notable feature In this tree is the fre«iuent owurrent^e of two leaders which 
combine In forming a dense crown. The bark, even on old trunks. Is thin, from* 
flve-elghths to scvcn-eigliths of an inch thick, and owing to this t.he tree is in 
great <langer fn>m fire, from which It rarely escaiies without fatal injury. In 
color the l)ark is a clear, reildisli, cinnamon-brown, often weathered outwardly 
to a grayish brown. It is distinctly but shailowly seamed, with narrow 
ridges which in old trunks are roundeil and on younger trees flat. The ridges 
run irregularly an<l continuously, with rare breaks, but are connected at short 
intervals l)y thinner diagonal ridges and flbers. The bark has a more or less 
stringy, til>rnus api>enrancc. and may be separated into long, thin strips on 
younger tn^es. and Into shorter s<*ales on old trunks. The Inner bark is very 
tqugh and strong. Indians {H'el strii»s of it 20 or 30 feet long from young trees 
foM)askct making. 

Densely crowdinl large trees arc dear of branches for from 40 to 80 feet, 
but tlicy often have scattercil i>randies below the crown. The boles are fairly 
straight, but large trt»es are fre<iuently Isiwed or sligfitly bent, and are rarely 
full an<l nmnd. 

The small scale-like leaves (figs. ,50. 00), sufllclently characterlied under tlie 
: genus, remain on the tree alxmt 3 years. As the main stems of a branch grow. 
i its sli(»rt. fiat, side l>ranchlets die and fall during their second year, in thta habit 
reseml)linc the similar sprays of Libocedrns. The leathery bvown cones (fig. 
VA)) iniiture l)y tlie end of August, and have about ({ seed-bearing scales, each 
of wliidi l)ears fnnn 2 to .'{ seeds. After shedding their light double-winged 
seeds (fig. 00, b), the cones remain on the trees until the following spring or 
summer. Sce<l-leaves. 2: opiK>site, lance-sha|XHl, and exceedingly small — about 
one-f<mrth of an inch long. Those which afterwanls grow, 2 to 3 at short inter- 
vals, on the slender seetUing are similar, but longer, widely spread, and bent 
downward. Short, scaly leaves similar in arrangement to those on adult stems, 
luit longer and sharp-pointe<l. api>ear on the seedling at the end of its first or 
second year, and a year or two later the leaves become like those of adult trees. 

WofKl very light, strongly aromatic; dull, slightly reddish brown, bat losbig 
the r(Hldlsh tinge with e\iM)sure. Its grain ranges from medium coarse to fine. 
It is v(»ry brittle and soft. Great durability under all sorts of exposare Is Its 
niitst lmi>ortnnt commercial finality. Largi^ logs have lain half-burled in wet 
gnmiul over fifty years with but little sign (»f decay in the lieartwood. On 
ai-ci>unt of its durability and the large clear cuts obtainable it Is exteoalTely 
used for shingles. 
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liOHOKVirr. — Very little In bnown of the iigc uttiilneil li.v tills tree. It itiuy, 
however, be regarded hh very l(inK-Hve<l. Kmiip nf Itie liirKe^i tvcea iiro iiiiiiueH- 
tlonably from 700 to 800 years old. Trees from 24 to 40 \a<:bea In dluiueter are 
from *JOU t« 510 yearv old. 
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netL iilopes; Salmon River, Inland 45 miles from bead of Dean Inlet, at 2.400 feet, and 
also on east slope of Coast Range In lower Iltasyouco Valley (tributary Salmon Rlrer) ; 
on Homatbco River inland 63 miles to 2.720 feet elevation ; lower Frawr River Valley 
inland to Uztliboos River (branch AnderKon River). 6 miles east of Boston Bar; altto on 
Coquihalla River at point south of summit between this stream and Coldwater River; 
farther south, sparingly on Skalst River (east branch of Skagit), and on the Similka- 
raeen at point about 13 miles below Vermilion Forks. Valleys of Gold Range westward 
to within 8 miles of head of Okanogan I^ake. nortbeiistern part of Shuswap Lake, down 
north branch of Thompson River Valley to point about 20 miles beiow Clearwater River ; 
northward to Quesinelle River. Fort George (on upper Fraser). and to headwaters of 
Parsnip River. Not in Columbia-Kootenai Valley, but in valleys of Selkirk Mountains 
and on west slopes of Rockies ; eastern limit. Kicking Horse Lake, at 6.000 feet. 

Wahiiin(;t(»n. — Throughout western part from sea level to about 4.000 feet In Olympic 
coast ranges, and west slope of Cascades: and more rarely, on east slope Cascades and 
northern ranges eastward to Idaho at elevations from about 1,500 to 4,500 feet Abun- 
dant on Pacific coast and on east coast of I^iget Sound, but rare in valley south of 
Sound, and on west coast of I^iget Sound, except at northeastern corner of Olympic 
Peninsula. Washington National Forest, on west slope of Cascades sea level to 4,500 
feet : east slope, at 1.000 to 4.700 feet, and only on Stehekin River, Bridge and Early 
Winter creeks. Twlsp. Methow. Entiat. Wenache. and Yakima rivers. I^ocally noted as fol- 
lows : Mountain View (Whatcom County) one-eighth mile from I^iget Sound; Orient, at 
1.1 88 feet (Sauk River) ; Skagit Pass. Bi? I^ke (Skagit (*ounty) ; Cascade Creek at point 
11 miles above Mount Marble; North Fork of Skagit River; Stilaguamish River, below 
Silverton : South Fork« below Robe : Monte Cristo, at 2,763 feet ; Buck Creek, near 
Mineral Park; Eagle Gorge (King County) : vicinity of Seattle; about I^ke Chelan and 
Stehekin (head of Lake Chelan), at 1,108 feet : Peshastin. at 1,045 feet; Wenache River. 
Mount Rainier National Forest, up to 5.100 f(ot ; on east side of ran(;e. only on two small 
head streams of Natchea River, and on one of Klickitat River. Locally noted at Ortlng 
in Nlsquallj Valley, on Mount Adams, and in Falcon Valley (south of Mount Adams) ; 
Port Ludlow, at l.KOO feet ; Soleduc River above Wint>ton, at 000 U^t ; Hot Springs. 
Both sides of Coast Range, but more abundant on wont side. Ix>cally noted in Quenlult 
Indian Reservation, at Olympla. Black Walnut, and Ehna (Chehalls County). Dryad 
(liewis County). Mountains of eastern Washington southward to Kamiak Butte (9 
miles north of Pullman). IxtcaUy noted in Washington addition to I*rlest River Na- 
tional Forest; lierre division of Colville National Forest; about ColviUe (Stevens 
County), at 1,017 feet. Not in Blue Mountains. 

Obix34)X. — Both aides of Coast Range, but mainly f>n west side of Cascades : not in 
Willamette River Valley. Coast Range, sea level, to 3,500 feet, and southward Into 
California. . West aide of Cascades at l.(K)0 to 5.(KK) feet, southward to head of North 
Fork of Umpqua River ; and Crater Lako ; oast side, only on east and south slopes of 
Mount Hood and for a few miles wmih to latitude 45°. Locally noted on north side of 
Mount Hood from bridge across IlcNid River (1.7<K) feet) to Columbia River, and on 
south and southwest sides from Camas l*rairie and (iovemment camp west to Salmon 
post-office ; Portland ; Astoria ; on North Fork of Middle Fork of Willamette River ; Crater 
Lake to summit of rim, at 7,500 feet. 

CALiroKTCiA. — Sea aide of coast ranges southward to Mendocino County ; inland through 
fog belt, on sonth slopes of Slsklyous to northwest corner of Klamath National Forest; 
on Klamath River for 20 miles, and on I*>1 Rivor to Dyervllle. Ix>cally noted on outer 
peninsula at Humboldt Bay: lower Mad River 17 miles north of P^ureka ; south of Fern- 
dale on road to Bear Valley (Huml>oldt County), (descent City. 

The detailed range of western rod ctMlnr in Idaho and Montana will be de- 

K4*ril)ed in a later bulletin. 

WCVKRE^CK, 

Confined to region of abundant pn>cipltutlon and humidity, chiefly to wet or constantly 
moist situations. Occasionally on miKlrratrly dry sIo|m«s and warm exposurrs, wherr, 
howf ver. it ia stnnted. On moist flats. b4>nchrs, p>ntlo slopos. rlvor bottoms, in and about 
hwampri and wet, springy places, and In c<m)I. moist gulchrs and ravin«»s. .Vbundant 
Dioi>«ture more Important than quant ity or quality of soil, which, however, are important 
for best growth. Of gigantic size on de<»p, rich, moist bottoms in vicinity of the coast, 
particularly In Washington, on Vancouver Island, and in British Columbia, while at high 
(Oevationa It la abmbby. 

Not In pure atanda over eztonslvo areas ; usually in mlztun' and dominant or subor- 
dinate. Soiall pare patches and groups, trxi dense for intolerant rivals, are characteris- 
tic. Generally with redwood, Sitka sprucp. wostem homlork. I>ouglas fir, lowland fir. 
western white pine, western larch, lodgepole pine, Engelmann spruce, yew. vine and 
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broadleaf maples, black cottonwood, western birch, red and Sitka alders, and occasionally 
with yellow cedar; hemlock a common associate. 

Climatic Conditions. — Climate, humid, mild, and uniform throughont commercial 
range and within constant influence of ocean fogs; but at high altitudes it endures (as a 
shrub) a severe climate with short summers, long winters, and low temperatures (some- 
times —35** F.). 

ToLEBANCB. — Very tolerant ; tolerance varies with age, altitude, latitude, soil, moisture, 
and climatic conditions. Grows well in dense shade during earlier life, and even reaches 
maturity and old age in shade, but growth is retarded in proportion to density of shade, 
for although the shade is tolerated to high degree it is not required. Tolerance greatest 
under best conditions for growth and toward south and lower limits. Here the tree 
maintains a dense crown-cover throughout life and commonly forms an understory. 
mainly with western hemlock, alone or with redwood, Douglas fir, grand fir, western 
white pine, and other species. 

Reproduction. — rroliflc seeder, with specially heavy seed years. Seed has high rate 
of germination, but only transient vitality. Seed usually germinates the autumn it is 
shed, and seedlings establish themselves tK>fore winter. Germination abundant, and best 
on moist duff, litter, moss, decayed logs, stumps, etc., both in open and In densest shade. 
Under dense shade seedlings hold their ground with remarkable power. Does not repro- 
duce itself readily where fires have destroyed ground cover and forest cover to such an 
extent that soil moisture is materially reduced. 

CTTPRESSTTS. CYPRESSES. 

The trees of the cypress Rroiip, to which belongs the cypress tree (Cupressus 
sempervirens Linn.) of the Kgj'ptlnns and Romans, are closely related to the 
species of Chanm'cyparls. They differ from the latter group essentially, how- 
ever, in having quadrangular brauclilots instead of flat ones and in having them 
arranged not in one plane, but irregularly disi>osed. The overlapping minute, 
scale-like leaves of both groups are arranged in alternately opposite pairs, but 
those of Cupressus are minutely toothed on their margins, while in Chamieoy|»a- 
ris the margins are entire or smooth. leaves of each season's growth remain 
on the trees from throe to four years. Flowers are similarly arranged In l)oth 
groups (stH» ChamaK*yparis). The cones of Cupressus mature at the end of the 
second season, instead of in one season, as in Oliama^cyparls, and bear about 
15 to 20 seeds under each fertile rone scale, instead of only 4 or 5 seeds to one 
scale, as in ('ham;p<*yparis. The seetls of Cupressus (native species) have 
narrow, hard wings, in plac«» of broad, gauzy wings, as In Chamieeyparl& 
Seed leaves In Cupressus are 3 and only 2 in Chamiecy parts. Wood of the 
cypresses, which is strongly aromatic. Is remarkably durable, but on account of 
the usually small size and poor timber form of our native si)ecie8 the wood is 
of little or lio conunercial value. The cypresses are, however, of considerable 
importance to the forester in assisting to form protec'tive cover on wind-swept, 
sjindy coasts or dry, arid slopes and little-wooded canyons. 

Four siKK^ies inhabit the Pacific region, all confined to California. Trees of 
this group are of ancient origin. Representatives once Inhabited Greenland 
and western Eur(»|)e. where, however, they are now extinct 

Monterey Cypress. 
CuprvHHHH mncrocarpa Ilartweg. 

DISTINGITISHING CHARACTERISTICS. 

Monterey cypress owes its common name to its confined habitat near the Bay 
of Monterey, California. It has a form in youth entirely different from ItB 
mature habit. When young the trunk Is shari>ly conical, and Its crown of 
rigidly straight, slender branches trending upward is a wide, sharp-pointed 
pyramid which extends down to the ground. Such trees are from 40 to 50 feet 
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high and 18 or 20 Inches or more in diameter. Later, tlie height growth, rarely 
Diore than 60 feet, ceases, and if tlie trees have room tlie branches develop Into 
long, massive limbs, finally reaching ui) to tlie height of the leader and spread- 
ing out into a very wide, flat-toppetl or umbrella-shaped crown. The trunks 
are then short, and the large limbs often near to the groundl The crown of 
crowded old trees is similar, but much less broad. Exposed to the sea winds, 
some trunks and their enormously develoiied limbs sprawl on the ground, and 
are grotesquely bent and gnarled. The'vlolent swaying of bninches in the wind 
produces, in some trees, most curious enlargements at the bases of the branches 

(obviously sen'ing as braces) remotely resembling the {lalmated divisions in 
the horns of a moose. Bark of mature trunks is al)out seven-eighths of an inch 
thick. Outwardly it is weathered to an ashy white, but breaking it exposes a 
deep red-brown beneath, the same color as that of the i)rotei'ted bark of limbs 
and young trees. Old bark is firm, and narrowly seamed, with a network of 
narrow, vertical ridges and smaller diagonal ones. The bark is too thin to 
protect the tree from severe fires. The foliage is dark yellow-green. The 
minute leaves (fig. 61) are closely attached to the !)ranchlets, their sharp points 
sometimes standing out slightly from tlie twigs. Leaves of a season*s growth 
persist about three years, usually dying the second year. Tliey are commonly 
marked on the btick with a minute pit and two shallow grooves. The cones 
(fig. 61) mature by August of the sec^d season, when they are ashy brown. 
They open slowly, shedding their nisset-brown seeds during autunm, after which 
th^ may remain on the trees for several or many seasons. From 18 to 20 angled 
seeds (fig. 61, a) are borne under each perfect cone-scale. They are rather 
heavy, and usually fall near the parent tree. Seed-leaves. 3; about three- 
eighths of an inch long, narrow and i)ointed. Similar seedling leaves, about 4 of 
which stand out from the slender stem at regular Intervals, succeed these. 
During the second season the spreading leaves are followed by shorter, pointed, 
less spreading leaves, from one-eighth to three-sixteenths of an inch long. Later 
branchlets (second and third seasons) t>egin to have adult foliage. 

Wood, very fine-grained, rather heavy (verj- much heavier than any of the 
other native cypress woods), and clear yellow-brown, with streaks of rose-red 
and dull yellow. It has a faint, aromatic, ** cedar-like " odor. Great dura- 
bility without protection is a marked feature of this wood. The poor timber 
form of the tree and its very limited available supply prevent the wood from 
becoming commercially Imiiortant. It is most important, however, as one of 
the rare forest trees capable of forming a cover on the wind-swept coast, even 
down to the water's edge. In dry situations elsewhere it is most worthy of use 
for protective planting. Its vigorous, rather rai)id height growth in early life 
makes it exceedingly useful for windbreaks. Tlie full extent to which it can 
be used In forest planting for cover lias not Imh^h determined. 

LoNGEvmr. — Little Is known of the longevity of this tree. It is lielieved to 
be long-lived. Trees from 14 to 10 iiu'hes in diameter are from fX) to 85 years 
old. Some of the larger trees are doubtless over 2(mj years old. 

RANGE. 

Central Cmltfomla ocmst, for a few miles on iioiiliistiln l>otween Monterey Bay and Car- 
mel Bay from Point Cypresa nearly to Carrael Kivor. and on I'oint LoIk)s south of Car- 
mel Bay ; mostly la a belt a few hundred feet wide nlonf^ immediate coast, but also 
acattercd fartber laland on ridjce of peninsula. Extensively cultivated elsewhere in Cali- 
fomim for wlndlmaks. 

OCCUBRE.NCE. 

Rocky aea dlflli, oo clay loam aoil with dry leaf litter when shaded nnd with grass 
and otlier balNi Iq opentngs. BoUa always fresh and porous in shade, but baked, craclced. 




CLiuiTir r.iNnitiovs.— rlliinili' mllrt: eyiinlil* ii'inpi'faliir.-, nr-vir a\ (ris-dne poW 
■nil rarir\y nbovc 90" V. Annual ralnrBll ilwii) IT IncliM. Hlrong. ninl«l am wind* kM 
sic bumld iIurlDE cruatnr [larl ol year, wlillf clouil]' i-r fungy day* an' friri]iii-nt. UcMand 
bunlJ air for beat srtiirUi i gtti*» wall to treali aulla awaj- Icom Immodlala laBoWtw « 
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sea, but apiwrently mncb shorter lived outside Its habitat. Capable of enduring wider 
variation in temperature than that of its natural range. If planted In dry soils, for 
instance, where temperature falls below freexing. it grows well and matures young w^ood 
before froat, which commonly kills back immature growth in damp, low situations. 

ToLERAXCE. — Decidedly tolerant of shade, but thrives in full light. Natural growth 
includes both widely distant, gnarled, twisted trees and extremely dense stands. In 
dense stands shade of crown cover is heavy, yet young growth persists under it for many 
years. 

Repboductioh. — ^Prolific annual seeder. Seed has moderately high rate of germination 
and persistent Tltaltty. Usually germinates first season, under dense stands In compact, 
partly decomposed leaf Utter. Beedllngs grow very rapidly ; in cultivation, often 3 feet 
in as many years. Grows from cuttings mado from loading twigs of year, but trees thUH 
raised are less vigorous, bninch more, and are shorter lived than those grown from seed. 

Qowen Cypress. 
Cuprcfisus ifin'Vhintm (ionlon. 

D18TINGl'ISII!N<J ('1IAR.\(TERISTIC8. 

Gowen cypreRS, usually a small tree, is m.-iinly known simply as "cypress." 
but this name Is confusing; the coinetl name. Gowen cypress. Is preferable. 

Karl T. Hartweg discovered It in 184G, and later intrtHluceil it Into England, 
where it received its technic:il name in honor of James U. Gowen. English 
writers call it "Mr. Goweu's California cypress." 

It is a small, much branched, shrubby tree, about 10 to 20 feet high, and 
frequently much stunted and l>earln>; cones when under .S feet in height. Under 
conditions very favorable for growth, however, it Is from 'M) to 40 feet high, or 
a little more, and from 15 to 20 inches in diameter. Young trees are straight, 
with sharply conical stems and slender, straight branches which trend upward. 
When the trees are older, the lower branches stand out straight. A wide, Irregu- 
lar, open pyramidal crown is formed down to the ground. The crown is espe- 
cially open in older trees on ac(H)unt of the irregular lengthening of the main 
branches, which become ver>' stout. There is rarely more than a few feet of 
clear trunk. The bark, about one-half Iu<'h thick on old trees. Is Arm, and Is 
cut by narrow seams into a network (»f narrow rldct^s ct>nnecte<l by thinner 
diagonal ones. On the outside the bark is weathered to a dull rinldlsh brown, 
but the Interior shows a <*lear rinl-brown. The niinnte, closely i)n*ssed. ix>Inted 
leaves (fig. 02) have a faintly marked pit (sometimes wanting) <m the back, 
and are a dark grass-green. Those of a season's growth iiersist from three to 
four years, but die at the end of tlH»ir se<x)nd or third year. The cones (fig. t>2), 
onc^-half to seven-eighths of an inch in dinmeter. mature at the close of the 
second season, shed their shiny, imle brown seeils (fig. G2, a) late In September 
or in October, bat remain on the trees for a numln^r of years thereafter. Mature 
cones are shiny and either light brown, tingni with re<l, or purpH^^h brown. 
Nineteen or twenty angled swhIs are productnl under each iierfei^t cone-scale. 
The seeds are not buoyant enough to Ih^ cnrrieil more than a few n)ds from the 
mother tree, even by strong winds. SihmI leaves. :». m'rasionally 4 ; alxmt three- 
sixteenths of an inch long, narrow and iM>int(Hl. Seedling leaves are similar, 
but slightly longer, and stand out from the sl<>nder stem at regular Intervals in 
grr>ui>s of 3 or 4. During the first or s«H-ond seas<»n narrow scale-like leaves 
(about three-sixteenths of an Inch long) apiKNir cm the tiny branches of seed- 
lings. They stand slightly away from the stem, and thos«' which succeed them, 
in the third and fourth years, Ikm-oiuc more and more like adult leaves in form 
and arrangemeDt 

Wood, pale yellowish brown, fine grainiHl. rather heavy, and faintly aromatic. 
It appears to be durable when exitoscnl to the weather. The wood is of no 
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rulae. bHt Ibp tree is very important t 
eanily, uiid rocky siiiiwa ton mui'U cvikispiI for nios' 
subjects It tu destructive fires, liui ft in-rslsteiitly r 
ranks have beeii se^'ercl.v tlilntieil. 




LoKQKviTv.— T.ittif Is kiinwu "f [ir< nee tint It Is lietievi'il lu he ralrlf 1< 
lived. Trees fruin » to 14 InclieH in diameter nre rruiii !>;i lu ifj years old. Tbe 
M pnibabljr ISO oi 20U f eon, oe evea more. 
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RANGE. 

California coast re^on in an interrupted belt from Mendocino County to San Diego 
County; sea-level to nearly 3,000 feet. Extends from Ukiali and plains of Mendocino 
County to mountains at southern boundary of the State. Ascends canyons in central 
California coast mountains to nearly 3,000 feet. Sonoma County: Noted in western part 
of Green Valley on road between Sebastopol and Camp Meeker (about 3 miles cast of 
Meeker) ; Dutch Bill Gulch, a little below Camp Meeker, on road from Meeker to Monte 
Rio. iMke County: Bast side of Mount St. Helena, on road from Toll House to Middle- 
town, extending flrom an altitude of about 1,500 feet down to valley level for about 5 
miles south of MIddletown : few miles northwest of Middletown on gulch slope north of 
road to Cobb Valley. Marin County: West end crest of Mount Tamalpais. Alameda 
County: Cedar Mountain. Monterey County: Small grove on north side of Huckleberry 
Hill (Monterey Peninsula, near Monterey), at liOO to 350 feet (probably type locality of 
species). Sandy barrens and rocky slopes of Santa Lucia Mountains, at 1,000 to 3,000 
feet, only near Los Burros, and extending over summit. San Luis Obispo National Forest, 
from Cerro Alto southeastward, as well ns In main canyons trending eastward, at 1,100 
to 2,500 feet elevation. San Diego County: In Jamul Valley between El Nldo and Dul- 
zura, near Mexican border (southern limit). 

OCCURRENCE. 

On sandy twrrens or rocky slopes, canyons, and gulches, commonly In very dry soils of 
poorest kind. On summits and low mountain slopes of central California coast region, 
a shrub on dry, shallow soil overlying granitic or limestone rock ; largest near mountain 
streams. 

Occurs scattered, as individuals, or In groves, and often In broken forest over extensive 
tracts ; nowhere abundant. Associates on slopes with Coulter pine, and near streams 
with Douglas flr and western yellow pine. 

Climatic Conditions. — Climate mild; temperature, between 12* an 112* F., and annual 
rainfall from 53 inches in north to 5 Inches at south. Proximity to sea insures frequent 
fogs and high hnmidlty during most of year. 

Tolerance. — Tolerates considerable shade, often growing In rather dense stands. 

Reproduction. — Prolific seeder, bearing cones abundantly when only 2 or 3 feet high. 
Seed has moderately high rate of germination and persistent vitality. Reproduction 
abundant near seed trees, where seedlings are often established in great numbers. 

Dwarf Cypress. 
Cupressus pygmaca (Lemm.) Sargent. 
DISTINGUISHING CHARACTERISTICS. 

Dwarf cypress, a small and unimportant species, was, until a dozen years ago, 
considered only a dwarfed form of Gowen cypress, which it resembles so closely, 
except in size and habit, that the casual or lay oliserver can not readily distin- 
guish it Stunted on extremely poor soli, it is bushy and bears cones when under 
:» feet in height. In situations more favorable for growth it is from 10 to 25 
feet high — ^very rarely 30 feet — and from 6 to 12 inches in diameter. The 
trunk is conical, and the crown narrowly conical, with slender branches trend- 
ing upward. The shallowly seamed bark of large trunks is thin, clear red- 
brown, and differs from that of the Gowen cypress in having its flat ridges 
divided Into long, shreddy scales. In general appearance the scale-like leaves 
(fig. 63) resemble those of the Gowen cypress, but they diflPer from them dis- 
tinctly In being entirely without tlie glandular pits on the back, which are 
always foond on some of the leaves of tiie other species. The cones (fig. 63) 
mature by antomn of the second sea.son and remain on the branches for a long 
time after tbelr seeds are shed. They vary from five-eighths to seven-eighths 
of an Inch In the longer diameter; othenvlse they are similar to the smaller 
cones of Gowen cypress. Cone-scales range in number from 6 to 10 (instead of 
6 to 8» as In the Gowen c*yi)res8). while the smaller seeds (fig. (>3. a) are black 
when matnrsb And only about 10 or fewer are borne under each perfect cone- 
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Bcale. Wood, coarse-grained: fnlnt reddlRb brown (tbnt of Gowen cypress ix 
pale yellowlah-brown). Kotblug \e known now of Its other cbaracterlsttca : 
but good-sized atlcha are ao rare ibat It Is not likely tn be used except for local 
domestic purposes. Tbe tree deserves tbe forester's attention, however, par- 




ticularly on account of Its romnrknblc iililllty to thrive In much-exposed e 
Rituatlons ami In dry, poor mills. 

LoNGBvrnr. — Very little Is known of Its njie. Most of the largeBt tree 
koowD In tbe greatly confined range are probably out over UU years old; 
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rent destnictiTe fires have killed older trees. The early diameter growth 
appears to be rather rapid in protected situations, where trees from G to 10 
inches in diameter are from 18 to about 35 years old. Probably it would be 
fairly long-lived, if protected from Are. 

RANGE. 

California coaat tmrrens of Mendocino County from Ten-Mile Run southward to Na- 
varro Rivpr, extending from about thre<'-fourthR of a mllo of the sea inland for .'{ or 4 
miles. 

OCCLRRENCE. 

In **peat swamps*' in wet soil of poor, shallow sand overlying a stiff, yellow clay 
hardpan. Tbe soil, wet by seepage from higher levels, supports low huckleberry and 
other shrubby plants, with some peat. In these situations its growth Is stunted, but in 
better soil of borders of the barrens and of deep gullies in them, it reaches tree size. 

On poor barrens, forms dense thickets, interspersed with groups of swamp pine and, 
occasionally, with lodgepole pine. Stunted growth of thickets is due partly to frequent 
tires and partly to the unfavorable soil ; best growth Is freer from fire. 

Climatic Conditions. — Climate moderately equable, with temperature rarely up to 
112" and never below 12* F. Annual rainfall, between 20 and 50 inches, with an aver- 
age of about 35 Indies. Summers are hot and dry, but the othA seasons are usually 
humid. 

ToLEBANCC. — Similar to Qowen cypress : decided tolerence of shade is shown by reten- 
tion of branches in the dense, over-crowded stands. 

KcPBODUCTiON. — Prolific seeder. Seed similar In quality to Gowen cypress. Bears 
cones when bat a foot or two high. Reproduction abundant near seed trees. 

Macnab Cypress. 
Cupressus macnabiana Murray. 

DISTINOriSHINO CHARACTERISTICS. 

Macnab cypress is a very rare and little known tree, though several new sta- 
tions for it hare been recently discovered. It is a low, oi>en-crowned, bushy tree, 
under 20 feet in height Frequently it is only a many-stemmed, low, wide-spread- 
ing shrub. The largest trees have only a few feet of clear trunk and rarely 
have a diameter of more than from (5 to 12 Indies. Their bark is deep chocolate- 
brown, tinged with red, and about one-fourth of an inch thick ; firm and very 
distinctly cut by narrow seams into a network of ratlier regular, flat, connected 
ridges, and diamond-shaped interspaces. The thin, smooth bark of branchlets is 
dark-brown, or, where the scaly loaves have recently fallen and exi>osed it. clear 
purple-red. The foliage is a dark grass-grwn, sometimes with a whitish tinge. 
A -minute blister-like gland distinctly marks the back of each leaf (flg. 04). 
Except in the case of young shoots, the leaves on all branchlets are sharply or 
bluntly pointed and closely pressed to the stems. On young shoots they are 
keenly pointed and stand slightly away from the stems. This makes the 
foliage prickly to the touch. Cones (tijr. <>4, a) mature at the end of the second 
summer, shed their light chocolate-brown, flat seeds late in autumn, and usually 
remain attached to the tree for several or many seasons.a At maturity the 
cones are reddish chocolate-bro^^-n, with a i)ale ashy coating. They varj- from 
about three-fourths to nearly an inch in length. Sixteen to 18 seeds (flg. <U. b) 
are borne under each perfect scale. The ratlier heavy, very narrowly winged 



■ Cones recently examined were found to 1)e full of seed after adhering to the branch 
for six years; moreover, the cone-scales were green and spongy, appearing to be a sub- 
stantial part of the llvlDg branch. 
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sewla are Di)t i-arried Dioro Iban n few rocln awHy from Ihe tree. Wood, pxi-eed- 
lagly Bne-griiiiKKl, very llKlit .vpIIowIhIi tiniwn. nnd severnl t>»titi<1s henvier per 
cubic foot tbau that uI llu.- Guneu uyiiiVH^. It i» ut uu luiuuien'ial ii»e. Mure- 




ovpr. tliP tiw la loo rnre t" hnvp (trout linportniuf In forest iiiariaui-iiimt. linf lU 
nblllty In thrive iiii ilry. thinly iwervtl hIuin^s oinkea It wurthy of InveatlgitlOD 
for plaatlag In barren Hltuntlons. 
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I^NQEViTT. — Very little is known of its age; fuller records are required. 
Trees from 5 to 8 incties in diameter are from 80 to 125 years old. Probably 
only moderately long-lived — ^not exceeding 200 to 250 years. 

RANGE. 

In widely separated groves In coast ranges of California from SIskiyous southward to 
Napa County; also Sierra foothills of Shasta to Yuba counties. 

Occasional groves on dry hills and low slopes of northern coast mountains, from near 
head of Hooker Canyon (Napa Mountains, Sonoma County) and Mount Mtna, (central 
Napa County) northward through Lake County to Red Mountain (east side of Uklah 
Valley, Mendocino County). Lake County: Noted In gulch on Complexion Creek, begin- 
ning on stage road about G miles west of LeesviUe, and continuing thence westward 
down gulch for 3 miles to Indian Valley ; road from Rumsey, at head of Capay Valley 
to I^wer Lake; exceedingly abundant along rocky gulch 2 or 3 miles beyond (north of) 
Manhattan Mine, whence It extends northward for about 2 miles, but not quite to south 
end of Morgan Valley ; west slope of Bartlett Mountain, a few trees at about 1,800 feet 
altitude on north road from Bartlett Springs to Upper Lake ; west side of Clear Lake 
(road Highland Springs to Hopland), in gulch about 3 miles west of Highland Springs, 
continuing very abundant for some distance; farther south (road Cobb Valley to Middle- 
town), In gulch a few miles northwest of MIddletown ; on east base of Mount St. Helena 
on St. Helena Creek, from about 5 miles south of MIddletown at edge of valley (altitude 
about 1,200 feet), southward up gulch for several miles, to about 1,500 feet; scattered 
on Bartlett Creek (Lake County), ("ommon In gulch near Cook Springs (Colusa County). 
East Trinity Mountains, between Shasta (town) and Whiskey town at 1.300 feet, and 
reported elsewhere. BUkipou County: <>rove near Little Shasta River about 15 miles 
north of Mount Shasta (Sec. 14, T. 45 N., R. 4 W.) ; and also one (the northmost) on 
west end of SIskiyous, at point about 10 miles from mouth of Selad Creek (tributary 
Klamath River). Noted in Sierras as follows: Rhasta County: Just west of Lassen 
I'eak National Forest on plateau west of Burney Creek at 5,500 feet (southwest quarter 
of Sec. 24. T. 34 N.. R. 2 E.) ; near head of North Fork of South Fork of Cow Creek 
at 4,000 to 5,000 feet (southeast quarter of Sec. 5, T. 32 N., R. 2 E.) ; Lassen Peak 
National Foreat« small grove at base of I^issen buttes. Tehama County: Near Payne 
post-office and oo Payne Creek Hill, Just wt>8t of Payne (^reok ; 160 acres on Upper Butte 
Creek (near north line of Sec. 25, T. 30 N., R. 1 W.) ; several trees few miles south- 
ward on Inakip Butte (T. 20 N., R. 1 W.). Butte County: Magalla, at 2,300 feet. 
Three groves near Dobbin (Yuba County), on Dry and Indiana creeks. 

OCCURBEiNCE. 

On dry east and west slope3 and ridges. In gravelly dry soils, which are often clayey 
and sometimes very shallow. In pure, dwarfed stands of limited area or in small 
groups. 

Climatic Conditions. — Climate characterized by wide annual variations in precipita- 
tion, minimum being about 13 and maximum (^2 Inches. Temperature, rarely or never 
reaches xero, but often above 100** F. during the summer. 

ToLKaANCB. — Not determined ; appears to he similar to other related species. 

Reprodcction. — Moderately abundant seeder, usually producing cones every year. 
Seed similar In quality to that of Gowen cypress, but reproduction less abundant than 
latter. 

CHAILSCYPABIS. CEDABS. 

The cedars are a little known, small group of everf?reen trees, usually called 
" cypresaea,** and somewhat resembling the Thujas. They differ greatly from 
the Thujas, howerer. In having very much heavier and harder wood, without 
the characteristic "cedar odor," but with a peculiarly sweet or rather faintly 
aromatic odor. They differ from Thujas also ver>' distinctly in their habit, 
and particularly In having small si)hericai cones instead of small, narrow, 
elongated cones. The seeds of Chama'cyiMirls, which are without aromatic resin 
cells, differ from the seeds of Thujas in form and character. Tlie small, scale- 
like leaves, which fall from the branches in the third year, are arranged like 
those of TbQjas. The delicate twigs or branchlets are distinctly flat, like those 
of Thujas, but are noticeably narrower (finer) ; they are arranged in one plane, 
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forming conspicoonsly flat sprays (figs. 65-67). The leaves of seedlings are, like 
those of Thuja, long, slender, sharp-pointed, and spreading In regularly distant 
groups of 3 to 4; l)ecoming shorter, more scale-lll^e, and much less spreading on 
some branoblets of second and third year plants, and later assuming form of 
adult foliage. As a rule, the 2 seed leaves of western native Chamsecyparis are 
nearly one-third longer (three-eighths of an inch) than seed leaves of the west- 
ern Thujas, with which the former are often associated. The flowers, which 
api)ear early in the spring, are minute and otherwise inconspicuous bodies at the 
ends of the twigs. The male flowers, i)ollen bearing only, and female flowers, 
which produce cones and seed, are borne on different branches of the same tree. 
The very small, spherical cones, which stand erect on the branchlets, are mature 
at the end of the first summer or in early autumn, when they open slowly to 
shed their seeds, after which some of them often remain on the tree for another 
season. From 1 to 4 or 5 minute seeds (figs. 65, 67) are borne under each cone 
scale. They are provided with light wings on two sides, but are less buoyant 
than seeds of Thuja, and usually fall near the imrent trees. Seed leaves 2 and 
opiwslte. 

The cedars are important forest trees. With other species, they supply 
much needed cover on high, exposed crests and sloi)es, as well as most durable 
and excellent commercial timber. 

Two species inhabit forests of the Pacific region, one of which extends far 
northward on this coast. 

Yellow Cypress; Alaska Cypress. 
Chamwcyparis tiootka1cn^'*is (I^mb.) Spach, 

DISTINCJI'ISHING CHARACTERISTICS. 

Cham^ccyparis nootkatcnsis is little known except within its range, where it 
is commonly called ** jellow cypress " and "Alaska cypress." It Is known also 
as ** Sitka cypress " and occasionally as **Alaska cedar " and ** yellow cedar.'* 
Although distinct in habit and In foliage, it may be mistaken for the western 
red cedar, from which, however. Its clear sulphur-yellow wood plainly distin- 
guishes it. Yellow cypress is characterized by an oi)en, narrowly conical crown, 
which in the dense forest has tlrooping branches, few and distant from each 
other, and with weei)lng fiat sprays, an<l by an ex<'eedingly slender, whip-like 
leader, which Is too weak at Its tip to stand erect and which bends over grace- 
fully. All of the branches (slender on young trees and thicker on old trees) 
droop more or less, and the few flat side and terminal branchlets hang down, 
so that the crown as a whole has a weeping habit It is from 75 to 80 feet 
high (sometimes 90 or 100 feet), and from 2 to 3 feet or not uncommonly 4 or 5 
feet in diameter. Forest-grown trees are clear of branches for from 90 to 50 
feet, but In the open or on the border of a forest old trees may have branches 
nearly to the ground. On high, exiK)sed sl()i)es and crests It Is very much 
smaller, often only 10 feet or even less In height and assumes a sprawling 
form. The trunk is usually conlcnl, sharply tai>erlng from a wide base, bat hi 
very dense stands the base is little swelled. Trunks are seldom perfectly 
straight, and in most old trees tlioy have one or two slight bends. Tbey are 
always more or less flutetl or InfoldiHl at the base, and are rarely full and 
round. Bark is thin on old trunks (al>out five-eighths of an Inch thick), 
affording but little protection against fire, which the trees rarely sorvlve; 
ashy brown on the outside, and clear, rcHldish cinnamon brown when broken. 
The surface Is irregularly and rather finely l)roken by shallow seams; the thin, 
flat ridges have frequent diagonal cross connections, and flake off In long, 
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narrow Btrtp«. Tbe flat, blue-gr^eii t()iriiyti nre notlt-eiibly liarnh nnd prickly 
to the toucb. In ttals respect unlike tbe suiootb folhige of tbe ntuux-inted n-eetem 
red i«dar. The Mcale-like lenvex (HtC- '•<">). espci-liilly on thrifty leading branch- 
lets, have very distinctive, sharp, siireaillng iiolDts. Tbe i-onen (lit;. HS), ripe 




In late SdMinber or early (h-lolier. iire <1m'|i ruiwot-liruwii. tvllb cuuhiiIlu 
whitish btocra. From 2 tn 4 needs iBg. itG. a), of 8iiuilar colur, are bume under 
each of tbs partfect cone K-ales. 
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Wood, appropriately named " yellow ** from its clear sulphur-yellow color, 
exceedingly fine-gained; though light it is comparatively heavy for its class, 
being from 10 to 12 pounds heavier per cubic foot than western red cedar; 
elastic, but somewhat brittle, and firm, and splits and works very easily. It 
is remarkably durable when exposed to weather, earth, or water. Logs of 
yellow cypress have lain on moist ground for half a century with little decay. 
The firm structure of the wood, together with the ease with which It is worked 
and the attractive finish it takes, renders it especially useful for interior finish 
and cabinet work, as well as for siieciai uses requiring soft, light, durable wood. 
The comparatively limited supply of this wood is likely always to confine its 
usefulness to a few special but, nevertheless, imix)rtant purposes. Very im- 
portant as an associate with other trees capable of forming protective cover on 
cold, high slopes. 

I^NGEviTY. — Little is known of the longevity of yellow cypress. It grows 
very slowly in height and diametar, however, and doubtless is very long-lived. 
Trees from 15 to 20 inches in diameter are from 200 to 275 years old. Very large 
trunks arc probably from 500 to GOO years old. Further records are desirable. 

RANGE. 

Coast and Islands of southeastern Alaska and British Columbia and soathward on 
coast and in Cascades through Washington and northern Oregon. North of VancouTer 
Island at sea-level to 3,000 feet ; in Cascades of Washington and Oregon at from 2,500 
to 7.000 feet elevation. 

Ala.ska. — Sea sloi)e of Coast Range and islands northward to Wrangell and to Prince 
of Wales Island, at from sealevel to tlmberline (2.000 to 3,000 feet) ; scattered, fonuins 
about 10 per cent of 8tand, and best growth between 1,000 and 2,000 feet. Farther 
north, only in iHolated group nt Sitka, at Icy Cape (just north of Croas Sound), a 
single tree on Khantaak Island (Yakutat Hay), a few trees on Hawkins Island at east 
end of Prince William Sound, and on opposite mainland, 6 or 7 miles from Orca; 
small area on (tlacier Island (Prince Willliim Sound, Just west of Port Valdes), and on 
opposite mainland from I^ong Hay to Tnganlk Bay (lat. 61^, long. 147** 20'), the 
northern and western limits. Locally noted also on Ketchikan Creek and Shrimp Bay, 
at 700 feet ; Keylllagigedo Island ; Peter's Mountain ; Pearse Canal, at 72o feet ; Kasan 
Bay ; Prince of Wales Island, and at Wrangell. 

British Coli'Mbia.- -Islands and sea side of Coast Uange, at from sea-level to 2,000 
and 3,(K)0 feet elevation as far south as northern part of Queen Charlotte Sound (north 
end Vancouver Island!, and at higher elevations farther south. Occurs sparingly on 
Queen Charlotte Islands, on exposed west coast near sea-Ievel, near Massett, at head 
of West Arm of Cumshewa Inlet and of Hose Ilarlior, as well as other inlets of Moresby 
Island; abundant on mountains 1)etween 2,(XM) and 5.000 feet. Southward, leaying sea- 
level, it l)ecomeH general on sloi>es, apfiearing on Burrard Inlet at an altitude of 
several hundre<1 feet : common in northern part of Vancouver Island, short distance 
inland, on plateaus and mountains, and sparingly on Lake Nlmpklsh ; common in 
southern part, at from l.ooo feet up. in Uenfrew district on Mount Eklinburg (3,250 
feet), and in (iordon River Valley; noted on Nanalmo River and Mount Benson (near 
Nanalmo). Inland on mainland. In Fraser Valley, to Silver Mountain (near Yale), at 
4,000 to ,'5.000 feet. 

Wahiiin«T(>n. — Frequent in Olympic Mountains and on west side of Cascades north 
of Mount Rainier, generally at from 2,000 to 7..~»00 feet ; less abundant farther sontli 
in Cascades and on headwaters of rivers on east side. Ridges of Olympics below 3,500 
feet, and to lowlands at mouths of rivers on Taclfic coast ; locally noted on upper part 
of South Fork of Skokomlsh River. Not recorded In Coast Range sooth of Olympic*. 
Washington National Forest (west side of Cascades), moist slopes and benches at from 
2.000 feet to 6..500 feet ; locally noted in (ireen and White River valleys. Washington 
National Forest (east side of Cascades), moist valleys or slopes near main divide, 
at elevations of 2,1(N) feet to ilAUH) feet; noted as follows: Skagit Pass; Metho# RiTer; 
Rattlesnake Creek ; Stehekln River down to within about ry miles of Stehekin ; Horseshoe 
Basin, near Mount Amos; Stevens Pass, at head of trilmtary of Wenache RiTer; 
Wennche River Valley ; Mount Stuart ; Yakima River Valley. Mount Rainier National 
Forest, at 2.600 to 7,400 feet, forming 1 to 2 per cent of forest In White, l^iyallnp, 
Cowlits, and Clspus river water sheds (west side of Cascades), and extending nontli- 
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ward to Mount Adams, but not In Columbia River basin ; on east side of Cascades, only 
In northern part on Natches, Tleton, Atanum, and Klickitat rlTer watersheds. Locally 
noted on Mount Rainier, at 3.500 to 6,000 feet — more common on north than on south 
side; Ooat Mountains; Dewey Lake (bend of American River), at 5,300 feet. Not 
detected on Mount St. Helens. 

Oreoos. — West side of Cascades southward to Deer Creek (tributary McKlnzie River, 
T. 14 S., R. 6 E.), generally at 2,500 to 6,100 feet elevation. Locally noted on Mount 
Hood at Government Camp, and on north side (T. 1 N., R. 8 and R. 9 R.) ; valley 
of Santlam River, at 4,000 to 5.000 feet ; between forks of Breitenbush River, at 4,150 
feet. Reported extending 150 miles south of Mount Hood, but definite records of its 
occurrence there are lacking, as are also records of Its reported existence in northern 
Idaho. 

OC'CIRRENCE. 

Common on bottomland, along streams, in basins, valleys, and gulches, and on moun-. 
tain slopes. Where moisture is deflcient, confined chiefly to north exposures and north 
sides of mountains, but where precipitation and humidity are great, exposure is less 
Important, and the tree is common on south slopes. Chiefly in moist, rocky or gravelly 
soils of good quality; occasionally, of small size, on poor, dryish soils; very much like 
western red cedar in soil requirements. Quantity and quality of soil more Important 
where moisture is deflcient or where evaporation is rapid. 

Mainly scattered singly or In groups ; sometimes in pure stands of limited extent. 
Generally with Sitka spruce, western red cedar, western hemlock, grand flr, western 
yew, broadleaf and vine maples, and Sitka alder, in Washington, British Columbia, and 
south Alaskan coast region ; higher up, with black hemlock, lodgepole pine, alpine, ama- 
bllls, and noble flre, Douglas flr, western larch, western white pine, and Engeimann 
spruce. 

Climatic Conditions. — Climate of range generally favorable for tree growth. Sum- 
mers comparatively cool and humid, and winters not severe. Average annual precipita- 
tion from 20 to 100 inches or more, from Oregon to Alaska. Changes In temperature 
are usually gradual, but in places mercury drops considerably below zero. In vicinity of 
ocean, climate is especially mild and uniform, while humidity and precipitation are par- 
ticularly great. 

ToLBBANrB. — Not SO tolerant as western red cedar and hemlock, but more tolerant 
than western white pine and noble flr. Under best conditions for growth it maintains 
fairly dense shade. Tolerance varies with soli, moisture, and climatic conditions. Less 
tolerant with age. Where soil and air are abundantly moist it thrives in the open ; but 
partial shade and shelter (reducing evaporation and transpiration) are beneflcial when 
soil moisture to deflcient. 

Repbodcction. — Seeding habits not fully known. Produces cones rather sparingly, 
but with occasional rather good seed years. Seed has only moderate rate of germina- 
tion, with transient vitality. Reproduces itself freely under favorable conditions (moist 
soli and shade), but poorly in dry situations. Germination and growth of seedlings best 
on motot mow, muck, and mineral soils. 

Lawson Cypress; Port Orford Cedar. 
Cham€tcypariM UnrMoniatia (Murr.) Parlatore. 

DISTINOUISIIING CHARACTERISTICS. 

On account of its great beauty as an ornamental ever>?reen, Lawson cypress, 
the Port Orford Cedar of luint)ermon, is widely known in this country and abroad. 
It is little known, however, as a forest tre»e. It Is the largest tree of its genus 
and also tbe largest representative of its trWye (Cupressineip) in North America. 
Height, from 125 to 180 feet, with a diameter of from .'H to feet. Trees 8 or 
more feet In diameter and nearly 2fK> feet high sometimes otrur, but are now rare. 
In yooth It Is readily distinguished by its profusion of short, feathery, weeping 
branchleCs of deep yellow-green, and Its dense, sharply detined, pyramidal 
crown, which extends nearly to tbe ground and, in the oi^en. is retained for 

m 

many years. At first tbe branches all trend upward, but gradually, as the tree 
grows older, they become horizontal and drooping, especially at the lK)ttom of 
tbe ciown. The tips of tbe leading brancblets and tbe fringy side sprays 
hang down coiMSpiciKrasly, on old trees the leaf -covered twigs being shorter 
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and less graceful than on young trees. Forest-grown trees carry a short bat 
otherwise similar crown and have trunlcs clear of branches for 80 or 100 feet 
or more. Like those of the yellow cyijress, trunks often have one or two slight 
bends and a broad, rapidly contracted base, which is somewhat flattened, 
hollowed or slightly fluted in places. The trunk form, however, is round and 
full above. The bark bears only a general resemblance to that of yellow 
cypress. This resemblance is due to the numerous narrow, diagonal ridges 
which connect the larger ridges, as in the yellow cypress. It is conspicuously 
thick-T-6 to 8 inches or more at the base of old trunks — but thinner higher up. 
Deep, narrow seams divide an apparently separate outer layer of bark into 
narrow, rather loose ridges, which separate into long strips, showing a dark 
red-brown underlayer of bark, which is strong and little broken. The color 
of the outer bark is similar, but subdued by weathering. 

The minute scale-like leaves, on |)eculiarly flat sprays (flgs. 06, 67), are 
soft to the touch, in strong contrast with tlie prickly feeling of yellow cypress 
leaves, and their points are shorter and blunter than those of yellow cypress. 
The leaves are closely pressed to the twigs, except on young trees and on main 
branchlets. The small berry-like cones (fig. 67) mature in one season, in the 
latter part of September or early in October. They are clear, dark russet- 
brown when they open in October. Some of them remain on the tree until 
the following spring. Two (occasionally 1) to 4 pale reddish browu seeds 
(fig. 67, &, c) are l)orne under each perfect cone-scale. The seeds have little 
buoyancy and are carried by the wind but a sliort distance from the mother 
tree. Seed-leaves are 2 and opposite, about three-eighths of an inch long, 
flat, one-sixteenth of an inch wide, iK)inted, and spreading. The smx'eeding 
leaves of the young setnliing are similar, but narrower and sharper, and stand 
out from tlie slender stem at regular intervals. During the first or second 
season shorter, closely pressed, si-ale-like leaves api)ear on tiny branchlets, 
followed shortly by foliage of adult form. 

Wood somewliat ligliter than yellow cypress wood, very fine-grained, and 
faint yellowish white, with the slightest tinge of red. The wood has a most 
distinct, though faint, rose-aromatic odor, strong in green wood and fainter in 
seasoned wood and due to a resin.« It is ratlu»r hard and firm wood, works 
as easily as the choicest i>lne. and Is very dural)le, witliout protection, under 
all sorts of exiH>sure. In spite of its conunercial excellence, the supply is so 
limited that it can hardly last long or find use outside of a restricted region. 
Owing to the large clear sizes ot>tainable. it furnishes the best of saw-timber 
and is a forest tree of the first importance. 

Ix)X(JEViTY. — Few age determinations have been made of this tree, which is 
undoubtetlly long-llv(»<l. Trees from 16 to *J0 inches in diameter are from 186 
to 225 years old. The largest trees would vcrj- probably be at least 500 or 000 
years old. 

RANGK. 

Coftst of 8outliwpR(oni OroRon from Coos Bay sontliward, within fog belt, to Mid 
River (near IIiinil>oI(1t Hay). IIumlM)ldt County. ChI.. extending from within a few miies 
of sea to from 10 to 40 miles inland and roachinK .^i.OOO feet elevation od seaward slopes 
of Coast Range. Noted at Cre*<ccnt City. Cal.. and in Humboldt County, on west side 
of Hoopa Valley, on Wilson Creek slope ; on trail l>etween Iloopa Valley and Areata, 
about 4 miles west of Iloopa, at I.HOO feet : farther west, in damp gulch between Red- 
wood Creelc and Blue l^lce. A few outlying? stations occur farther Inland, as In Siski- 

« Continued inhaling of the odor from freshly cut timber produces an aggniTated dla* 
retic effect upon the system. 
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701UI. near n'aldo, Josephine Count;, and at 3 few other plana In Oreson : alao at 
wMt«rn liene of Mount Sbaata near Slaaon. Tal.. on headwalen of SacrameDlo River, 
at about .moo feet, and In Trlnlt; Uonntalns at bead of nalla Ooleli (trtbotarj Eaat 
Fork Trinltf Blver. T. 37 N., R. e W.). around Trlnlt; Center, at 3.30U to 4,300 teet, 
and probably elaeirhere. 
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em red cedar, Sitka tpmce, grand flr, western hemlock, and Douglas flr. With same 
species, but less abundant, in northwest California (swampy places near sea) and some- 
times with redwood and California laurel. Near coast, often gives way to Sitka spruce 
and grand flr, growing on higher sites with Douglas flr and western hemlock. Occa- 
sionally in sugar and western yellow pine forests on rather dry, sunny slopes. 

Ci«iMATic Conditions. — Climate characterized by moderate temperatures, heavy pre- 
cipitation with slight snowfall, high humidity, and many cloudy days. Temperature on 
coast between 10** and 95** F., and precipitation between 30 and 100 hicbes, with an aver- 
age of about 56 inches; higher altitudes have greater seasonal and daily ranges of tem- 
perature and proportionately larger snowfall. However, the generally low range keeps 
this tree within modifying influence of the sea. Successfully cultivated in Europe and in 
northeastern United States under more severe climatic conditions than those of its native 
range. But it Is sensitive to sudden changes in temperature and humidity, and suffers 
from prolonged dronght, especially after rapid growth. Frost hardy except In early 
youth, and resists late frosts better than early ones, because it starts to grow late in 
spring. 

Tolerance. — ^Moderately tolerant of shade throughout life, but especially tolerant of 
heavy sliade in early stages ; thrives also in open, provided the humidity of air is con- 
stant. Responds readily to side shading, so that forest-grown trees produce straight 
stems of considerable clear length. * 

Repboduction. — Very proliflc annual seeder, beginning when about 12 years old and 
continuing to an advanced age. Seed generally has a fairly high rate of germination, 
but often a low one; vitality transient, (terminates abundantly in shaded moderately 
open places, and considerably, also, in logged and burned-over areas. 

JTJNIPERTJS. JUNIPERS. 

The junipers, some of wlilch must, unfortunately, be called "cedars," are 
evergreen trees, either with branchlets closely coveretl by short, minute, scale- 
like, sharp-pointed leaves, arrange<l In opposite pairs, alternating around the 
stem (sometimes 3 in place of a imir), or with branchlets bearing much longer, 
needle-like leaves which bristle, or, at least, stand out loosely in groups of 3 at 
regular intervals. 

Close, scale-like leaves are very often marked with a pit on the back (tigs. (58 
to 74.) When cmsbed the foliage emits a pungently aromatic odor. Junii)era 
are further characterized by their f!ne-graine<l, aronuitic, durable wood, which 
is dull yellow hrown in some si)e<*ies and a clear rose-purple renl in others. The 
bark is rather soft and distinctly strlngj' — one si)ecies only having brittle, check- 
ered, hard bark. 

The fmits of junipers, popularly called "l)erries," clearly distinguish them 
from the cypresses, which In the general api>earance of their foliage they resem- 
ble. The flowers are minute and ini-onspicuous. Male tlowers (|>oIlen l>earing 
only) and female (developing into fruit) are home on different trees, some- 
times, but rarely, both sexes o<rurr!ng on the same tree. Tl.e "berries" are 
mon>hologically cones; the fleshy or berrj-llke covoring made up of fleshy flower 
S4*ale8 (similar at first to those of (Hinlfers, which develop into wooily cones) 
which unite in growth so as to envelop the hard h^hhIs (1 to 12 In number ; 1 to 4 
in Pacific junipers). Points of the unittMl flower scales, or tip of the ovules, 
can usually be seen more or less prominently on the surface of the mature fruit 
(figs. 08 to 74). The berries riiM»n In one or in two seasons. Ripe berries are 
dark blue, red brown, or copi)er-<'olonNl, the surface covereil (one Texan Juniper 
excepted) with a whitish bloom, whi<*h may l>e rubbed off easily, showing the 
ground color. The pulpy flesh of the l)erries Is juicy or mealy, sweetish, and 
strongly aromatic (due to the presence of resin cells). Birds eat the fruit of 
junipers, but the hard, bony seeds are entirely unaffe<ted by digestion, which. 
indeed. Is bellered to facilitate in some degree their germination. Both binls 
and mammals play a most im|>ortaut part in the dissemination of these seeds. 
Without tbeir aid dissemination would be exceedingly slow on level ground, 
where the hetLWj berries lie as they fall beneath the mother tree. On slojies. 
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however, they may be carried far by water waahiiiK the surface soil and d^ris. 
The seed-leaves, 2 to 6, are usually needle-like, and the seedling leaves which 
follow these are similar in form : but as the tree grows older these are replaced 
by the short, close, scale-like leaves or by the lauce-needle-shaijed leaves of 
adults. 

Junipers are small or, at most, only medium-sized trees. Their trunks are 
too short, small and poorly formed for saw-timber, though the wood ix>ssesse8 
qualities which would otherwise adapt it for this use. They are largely used 
for post timl>er, fuel, and minor manufactures. Some of them are of the great- 
est value for fuel in localities where no other trees grow. Forestally Junii)er8 
are highly important. Their adaptability to dry, barren slopes and exi)08ed 
situations renders them exceedingly useful in maintaining and extending tree 
growth where tew if any other trees will thrive. 

Five tree juniiK^rs inhabit tlu» Pacific region. One extends from eastern 
North America across the continent to the Pacific northwest. The ranges of the 
otherp lie wholly or in imrt within the Pacific States. Junii)ers are of ancient 
origin. Remains of them in Tertiarj^ rocks show that they inhabited Euro|>e 
ages ago. 

Dwarf Juniper. 

Junipcrus communis Linn«>us. 

DISTINGUISHING CHARACTERISTICS. 

Dwarf junii)er is more widely distrlbutefl than any other tree inhabiting the 
northern half of the globe. It is one of the most singular of our trees in that 
throughout its world-wide range it attains tree size only in a few counties of 
southern Illinois, where it is from If) to nearly 25 feet high and from G to 8 
inches in diameter. Klsewliore on this continent it is a shrub under 5 feet in 
height, with numerous slender, half-prostrate stems forming continuouH tangled 
masses from 5 to lo yanls across. It is said to sometimes l)e<*ome a tree from tVt 
to 4() feet high in north (lermnny, where it grows extensively also as a low shrub. 
As a tree it has a very unsymmetrical tnmk with conspicuous rounded ridges 
and interveidng gnM)vc»s at and near the ground. It Is clear of branches for only 
a few f(H»t, and tlie crown, narrow and very oi>en, has short, slender branches 
trending upward. The bark is less than one-eighth of an Inch thick, deep clioco- 
late brown, ting«Ml with rcnJ, and comiM)sed of loosely attached, extremely thin 
scalers. 

The dark, lustrous gnMMi, ket»nly iH>int(Hl, ni»edle-like, or narrow, lance-sliaped 
leaves (fig. <»S). chalky white ai)ove, clearly distinguish this junli)er from all 
of the other native sfMH-ies. The lenv(»s spread widely from tlie triangular 
branchlets in groups of .*5 at rather regular Intervals, those of each season's 
growth iM>rsistiiig for Wvr or six years. Sharp-iH)inte<l leaves, similarly ar- 
ranged but much shorter and more slender, are found on young junipers of other 
species. A careful examination, however, will at on<*e distinguish such lejives 
from the wider, more spreading leaves of dwarf juniper. The "l)errle8'* (fig. 
(58) are mature at the end of the se<-on<l summer, when they are very dark 
blue — almost black, coatcil with a whitish bi<M>in. The top of the "berry" Is 
conspicuously inarke<l by three blunt proje<'tions (i>oints of the ovules). The 
soft flesh of the fruit is dry. resinous-nnanatlc, and swiK»t, containing from 2 
to ^ (sometimes 1) bard. lw>ny s(»im1s. The "berries" are greedily eaten by 
birds and by some mammals. t»therwise they may remain on the braiR'liea until 
the following winter or spring. 

Woo<l, pale, yellowish brown : heavy, rather tough, very fine-grained, and ex- 
ceedingly durable. The tree Is too small to be of any commercial value. It bat 
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Borne importance for tbe forester, beonuse It forine n 
on tbe bigbeet and moHt expose<l slo)>eH nnd crei'tii. i] 
and etrectlveir bolds mastieft of Rnon'. 

LoNOEViTY.— Very little In known of Its length of life. It probably IItm for 
several centniies. Trees from 2 to 4 lacbca In diameter are from 25 to 33 years 
old. 
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67" 10', long. 154** 30'), Klondike River near Dawson at about 1,500 feet (Takon), 
Lewes River below Lake Leharge at base Semenow Hills (Ynkon)« Kenal Peninsula 
(west of Prince William Sound). Wbite Pass at summit (2,880 feet). Lake Lindeman 
Just inland from White Pass (Yukon), shores Lynn Canal, from sea level to timberline 
3,330 feet, Chilkat River at Vanderbilt I'oint and elsewhere, Sitka. 

British Columbia. — Rocky Mountains of eastern British Columbia and through inte- 
rior and coast ranges north to Alaska. Noted near west coast on Vancouver Island on 
summits of Mounts Benson (3.300 feet), Mark (3.000 feet), and Arrowsmith (5,900 
feet), and at Spence's Bridge (770 feet) on Thompson River Just above Its junction with 
Fraser River. 

Washington. — Mountain summits of whole State at 2,900 to 6,800 feet. Noted on 
northern Cascades (but not on Mount Stuart). Stevens Pass (4,050 feet at crossing of 
Great Northern Railroad), Olympic Mountains, Mount Rainier National Forest above 
5.500 feet. Mount Rainier on Nisqually River near Longmlre Springs and up to 7,500 
feet. Mount Adams, Mount St. Helens. Loomls (1,200 feet, Okanogan County), but on 
Blue Mountains. 

Oregon. — Summits of Cascades ; not in Blue Mountains. Noted on Mount Hood on 
north side at about 0,500 feet and on Mount Mazama. 

California. — South in Sierra Ncvadas to Tuolumne County, in coast rmngee to Trinity 
County. Not^ in Del Norte (^ounty. on Mount Shasta, encircling the peak near timber- 
line at 8.300 to 9,800 feet, above alpine lakes at head of Canyon Creek (Trinity Coanty), 
west side Mokelumne Pass (Alpine County), and Mono Pass (Tuolumne Comity). 

CXJCURRENCE. 

On dry knolls, sandy flats, rocky slopes and ridges, interspersed among spruce and 
aspen, and enduring same climatic conditions. 

ToLKRANCE. — Very toleniut. 

REPRonrcTioN. — Fairly abundant seeder. Little known of seeding habits and repro- 
duction in wild state. 

Bocky Mountain Bed Cedar. 

Juniper U'S scopulorum Sargent. 

DISTINGUISHING CHARACTERISTICS. 

Rocky Mountain red cedar was long sup[)ose<1 to be a western form of the well- 
known "red cellar" (J. i^irginiana) of nortlieastem United States. It differs 
from this tree in maturing its " berries " in two seasons instead of in one sea- 
son. The two trees are similar In general appearance, and the heartwood of 
l)oth Is of a similar dull red color; but so far as now known, the western tree 
has a distinctly more wtn^tcru range. 

In ()|)en situations it is somewhat bushy, from 15 to 20 feet high, with a short 
trunk, from i\ to 10 inches through, and a rather narrow, rounded crown of large, 
long limbs, which trend upward ; often ihere are several stems together. In 
sheltered canyons, on the other hand, it has a single, straight trunk from 25 to 
30 or more feet high and from 12 to \S inches through, with a slender, hranched 
crown, and tlie ends of the hranches and twigs are often so decidedly drooping 
or even pendent that in some sections the tree is known as a " weeping Juniper.'* 
The somewhat stringy hark, shallowly cut into a network of narrow seams and 
ridges, is red brown in color or, on the outside, grayish. Much more is to be 
learned regarding the characteristics of this really little known tree. 

The minute scale-like, i)ointe<l, often long-i)ointe<l, leaves (fig. 00) cover the 
slender 4-sideil twigs in 4 rows of alternately opiwsite pairs ; the bade of each 
leaf usually has a long, indistinct pit (gland). The foliage varies from a dark 
green to a light green — the latter shad<» emphasized by a whitish bloom. Mature 
berries (figs. 00, 70) are smooth, are clear blue in color (from a whitish bloom 
which (*over8 the thin blackish skin), and usually cx>ntain 2 seeds (sometimefl 1) 
in a sweet, resinous pulp. Seeds (fig. 09, a) are iK)inted at the top end. 
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conspicuously grooved, and nuirked at the base wltb a short, 2-parted scar 
Ibilum). Number and cbaracter of Be«l leaves unknown. 

Wood, dull red. «r. inure oftpii, riitlier lirlcbt, rose-r.tl : fine-grnliied. durnble, 
n-lth a thick layer nf white Knp\v<>od. It In HiiItiiMe for the <-uiiiiDercl)il uses to 
which the eastern red rednr Is irat. bat since the occurri'iu-e of the tree Is some- 
what rate and scattered. U Is not likely to lie of much e«>noniic Importance. 
I,(M.'nlly prised for posta on account of lis ilurnlilllty. I'be tree deserves the for- 
eeter's attention for pianting. since It thrives on dry soils mid. esiieclally. since 
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'UHlperut tfapulortim: a, Mcdx. 



tbe red wood la vBlaahle for pencils, tor which the eantem supply of cedar Is 
practically exhetiated. 

LonoBviTT. — Few recorda of Its njfe are available. It appears to grow very 
slowly and to be rather lonc-llTed. Trees fmui n to 8 Inchea I 
from 130 to 175 years old. 
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OCCUBBENCE. 

Od dry exposed mesas, low, dry mountain slopes, and rather moist canyon bottoms 
(where best tree form occurs), in dry, rocky, sandy, or gravelly soil, but often very 
scanty in the latter sort. 

Nothing Is known now of its silvlcal habits In Pacific region, where It is compara- 
lively rare; but single trees or small groups are commonly scattered among pifion pine, 
one-seed Juniper, mountain mahogany, and narrow-leaf cotton wood, in Rocky Mountain 
ran^e. ^ 

Climatic Conditions, Tolerance, and Repboddction. — Not determined. In pro- 
tected canyons and other sheltered sites, it appears to endure (in most soils) considerable 
shade of broadleaf trees, closely resembling JunipcruB virginiana in this respect. Usually 
a prolific seeder. 

Western Juniper. 
Juniperns Occident aViH Hooker. 

DISTINGUISHING ( IIARACTERI8TIC8. 

Western Juniper, a high mouutaiu tree, is chiefly known simply as **junii)er.** 
Because of Its uniformly lilgher range it is not likely to he oonfoundecl with the 
I'alifomia Juniper of a much lower zone, which it resembles in general api)ear- 
aiioe. Western Juniper has a round-topped, o|)en crown, extending to within a 
few feet of the ground, and a short, thick, conical trunk. ' Height, from 15 to 20 
or. less commonly, 30 feet ; only rarely (JO feet or over ; taller trees occur In pro- 
tected situations; diameter from l<> to 'M) inches, exceptionally from 40 to GO 
inches. The trunks, chunky and conical in general form, and with ridges and 
j;ro<>ves, are usually straight, even in tlie most exposed sites, but are sometimes 
l>eut and twisted. With its stocky form this tree develops enormously long and 
lars^e roots which' eiuil)le it to witlistand unhanned the fierce winds conmion to 
its hahitat There is Wtreiy more than from 4 to 8 feet of clear trunk, while 
huge lower branches often rise from the base and middle of the trunk like 
smaller trunks. Of the other branches, some are large and stiff, standing 
out straight or trending upward frqni the trunk, while many are short ones. Some- 
times the top Is divided into two or three thick forks, giving the tree a broader 
crown than usual. In such cases, when tlie trees are growing in flats with deep 
soil, the crowns are dense, symmetrical, round-topi)ed. and«Dnical. and extend 
down to within 6 feet of the ground. Young trees have straight, sharply tai>er- 
ing stems and a narrow, open crown of distant, slender, but stiff-looking, long, 
ui>turned branches. Often in old age the branches are less vigorously developed 
and droop at tlie l>ottom and middle of the crown, but their tips continue to 
turn upward. The bark is a clear, light cinnamon-brown, one-half to li inches 
thick, distinctly cut by wide, shallow furrows, the long flat ridges being con- 
nected at long intervals by narrower diagonal ridgos. It Is firm and stringy. 
Branchlets which have recently shed their leaves are smooth, and a clear red- 
dish brown. The bark on them is then very thin, but later on it is divided into 
loosely attached, thin scales of lighter red-brown. 

The short, pale ashy-green, scale-like leaves (figs. 71, 72) clasp the stiff twigs 
closely, the longer, sharper leaves of young, thrifty shoots spreading slightly 
only at their points. All lejives are prominently marked on the back by a glan- 
dular pit whitish with resin. Groups of three leaves clasp the twigs succes- 
sively, formiog a rounded stem with (» longitudinal rows of leaves. The leaves 
produced each season die in alK)ut their second season, after which they are 
gradually forced off by the growth of the branchlets. The "berries" (figs. 71, 
72), one-fourth to one-third of an inch long, mature about the first of September 
of the second year, when they are bluish black, covered with a whitish bloom ; 
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tbeir Hkin is tougb. and on); altcbly marked at the top br the tlpa of 
tbe femule flower scales. The flesh la scant;, dry. and contains from 2 to .I 
bnn^. pitted and gmnved iieedn. ahont which are large resln-cvlls (Ag. 71. a>. 
These linjiart a swectlitU iiunt^nt-iironiutli- tatite to the berries. Seed-leare* 2. 
needle-like, iiharp-polnted, and abont an Inch long. Seedling learea whlob follotr 




these nre Hirallnr In (iinii. hut tiiurh shnrler. spreiiiling iu groups of tliree at dose 
Inlprvalit. The«o leaves pmw crmlunlly shorter and dower in tbeIr arransemeat 
until nliout the third or fourth year, when ii few twigs Irenr nhort leaves of adult 
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Wood, pale brown. tiinH^ with red. 
Tur. ami. like nil of ttie browii-wiw 
LfXMed to wciKlit^r «r eurtli. It is s 
uer iwi> iiiiiilttles II Is so KliuUnr 



Very flne-jtriiiiied, with u aliglit aromniic 
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pencil "pcdnoi'' (J. ejrjrlnfnmi mid 7, hnrtinilriiKlii) Hint It would nerve exitl- 
IptiUjr Tor lenil-FH-ni^il wifuil ; but ten- cuiiKuuifn) of [i^ncll ivohI nre ratnlllnr 
with It The Bbort. uftta very kttotl; trunks, niutli tised for jmsts nud fuel, fur- 
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nish poor saw timber, but would give good blocks for pencils and other minor 
conmierclal uses. As a forest tree, western juniper deserves special attention 
on account of its unusual ability to thrive at high elevations, on dry wind-8wei)t 
situations. Few other trees can so i>er8lstently withstand such exposure. 

Longevity. — While the age limit of this tree has not been fully determined, 
it is known to be exceedingly long-lived. Its height growth is always slow, 
as is also its diameter growth when it is exposed, as it usually is, to fierce winds 
and grows rooted in crevices of rock. But even in such situations it grows per- 
sistently, producing thick trunks out of all proportion to its height. The wood 
of such trees is very fine-grained, indicating very great age. In protected moun- 
tain coves and on fiats with deep washes of loose earth, large trunks show their 
more rapid diameter growth In their coarser grain. Trees of this type, from 
20 to 48 inches in diameter, are from 125 to 300 years old. A study of fine- 
grained stems grown in exposed places would doubtless show large ones to be 
from 500 to 800 years or more old. 

RANGE. 

Idaho, Boutheastorn WaMhinj^on, and oastem Oregon southward to southern Califor- 
nia. Arid hills and hif^h plaioH of Idaho, southeaatern V^aahington. and eastern Ore- 
gon ; also high elevations in Cascades of Oregon and Sierras of Califonilli southward, in 
latter State, at least to San Iternardino Mountains. At north, possibly also In southern 
interior British Columbia, Montana, and in northern and western Nevada, but range 
there, as In Washington and Idaho, still imperfectly known. 

Washington. — Only four localities known in arid southeastern part — at 591 feet 
elevation in Kyegrass Coul^ (northwest of Fishhook Ferry) on Snake River, Franklin 
County ; Yakima Canyon bottom, Kittitas County ; Columbia RiTer Canyon bottom below 
Sentinel RlufTs, nt 1,800 feet, Douglas (^ounty ; north side of Columbia River, for several 
miles each side of mouth of John Day Uiver. Should Ije detected elsewhere in State. 

OutxiON. — Arid can^-ons, bluffs and mesas throughout eastern part and on both slopes 
of main divide of Cascades ; generally from .500 to 0,000 feet, but sparingly on west slope 
of Cascades, at 1.000 to 5,200 feet, and not on Umpqua-Rogue River Divide nor on 
northern slopes of Siskiyous. Noted at Corvallis in Willamette Valley. East slopes of 
Cascades up to 0,000 feet elevation. East of Cascades, noted In Deschutes River Valley, 
on Columbia River and tributaries in northern Wasco County, and on Mutton Mountain 
plateau (betwe<»n Simnasho and Warm Springs), at 2,900 fe^t, on Ply Creek Desert (be- 
tween Matolius Creek and Squaw Creek) ; from a point & or 10 miles northwest of Fare- 
well Hend to Prineville and eastward tu Wngontire Butte, where it is especially abun- 
dant. (Generally distributed over Klamath-Deschutes Divide and throoghout Klamath 
River Basin eastward to (2oose Lake National Forest, being common here on Drews, Dry. 
and Chewaucan creeks, and also in Warner Valley, where It grows on east and west 
sides of Warner Mountains. In northern part of State probably goes eastward through 
Blue, Wenaha, and I'owder River mountains. Noted on Columbia River and branches 
in north Wusco, Sherman, and Morrow counties, on south side of the Columbia, near 
Blalocks and un John Day River ((vllllam (^oiinty). In Juniper Canyon at 950 feet, and 
on Columbia Kivei- (Umatilla County), and in Blue Mountains, generally below pines, as 
in Maury Mountains and mountains south of rrinevilie. 

Califok.n'ia. — Northeastern part and mainly on east slopes and summits of Sierras 
southward to the San Bernardino Mountains. .\t north, from ridges east of Surprise 
Valley (Nevada) and both sides of Warner Mountains, westward to Shasta River Valley 
at a i>oint northwest of Mount Shasta; here abundant at 2,500' to 3,500 feet from point 
few miles east of Edgewood northward to Little Shasta Valley, lower slopes of Sisklyons, 
and hills east of Ilornbrook. Reported in Trinity Mountains at high altitudes about 
alpine lakes at head of Canyon Creek. I.KX!ally noted in northern California as follows: 
.Vbove Cedarville (Warner Mountains) : Modoc Bluff. miles west of Altaras, at 5.000 
fiM't ; west of Warner Mountains in Fandaniro Valley ; Fpper Goose Lake Valley, at 
7.0(K> feet; Lower (loose I^ke Valley; Devils Garden (west of Goose Lake), at 6,000 
feet, from lake to Willow Creek -few miles southeast of Steel Swamp and soathward to 
Warm Springs Valley. n«.'ar Canby : between Tule Lake and Lost River; from point 15 
miles south of Tule Lake to oue 10 mil»s north of Lookout and eastward to Rouiid Val- 
ley and Adin ; Pitt River (Modoc County), nt 4.()oo feet: w»st of lower Klamath Lake 
from Brownell to IMcard ; Klamath Hot Springs at Junction of Shovel Creek with 
Klamath River; rldgc east of latter, at 2,700 to 4,300 feet. Southward, from nortlieni 
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California, it extends east of Sierras into Nevada. In Plumas and Sierra counties, and 
generally in eastern Calif ornian and trans-Sierran regions. It occurs at 5,000 and 8.800 
feet throughout main and secondary ranges north of Sierra Valley ; also in a narrow 
fringe at lowest levels east and south of this valloy, as well as throughout Truckee River 
basin, except region around lalces Tahoe. Independence, Webber, and Donner ; reaches 
western limits on summits of Grizzly Mountains, mountains west of Summit City, and 
canyon of South Forlc of Yuba River. Locally noted in northeastern Shasta County, 
about I>ana, head of Fall River, Bald Mountain (south of Fall River) ; northeast Lassen 
County western edge (5 miles west of Bieber) and eastern third of Big Valley and 
northward to Adin ; about SusanviUe (southern Lassen County), at 4,500 feet, and east 
of Long Valley (south of Honey Lake) ; borders of Sierra Valley (Plumas and Sierra 
counties), at 3,600 feet; Feather River at Otis Ranch; from Sierraville to Loyalton ; 
Rubicon River, 1 mile above Rubicon Springs; Canyon South Fork American River, 1 
mile above Strawberry. Southward in Stanislaus National Forest, confined to summits 
of Sierras, at 7,000 to 8.500 feet. Here locally noted as follows : Donner Peak, at 7,000 
to 8,300 feet (Placer County) ; Little Truckee — south of Lake Tahoe, Glen Alpine Can- 
yon, and Loon Lake (Eldorado County) ; Twin Lakes (li miles west of Woods Ranch), at 
9.0O0 feet ; Hope Valley ; Upper West Carson River Canyon ; upper Silver Creek to Moke- 
lumne Pass, and upper Mokelumne River (Alpine County) ; head of North Fork of 
Mokelumne River and Hermit Valley (on latter stream) ; west side of Sonora Pass, at 
8.000 feet, and westward to Eureka Valley, at 6,000 feet ; Tuolumne Meadows, Mount 
Lyell, Lyell Canyon, Unicom Peak, Lambert Dome, Tenaya Nunitak, Tenaya Canyon, 
Grand Canyon of Tuolumne River, slope west of Lake Tenaya. Overhang Rock (between 
Tenaya and Snow Flat), and Cathedral Peak (Tuolumne County) ; Yoseroite National 
I*ark, at head of Nevada Fall, at 6,000 feet, thence on trail from Little Y'osemite to 
Cathedral Lakes, at 6,300 to 0,400 feet ; 4 miles north of Dardanelles ; Pacific Valley ; 
Mokelumne Peak; Lily Creek (branch Middle Fork of Stanislaus River) ; Mount Reba, 
at 8.000 to 10,000 feet. On east slope of Sierras, common above Jeffrey pine at high 
elevations; noted in West Walker Canyon (Mono County) between Antelope Valley and 
Bridgeport ; east side Bridgeport Valley ; canyon southeast of Bridgeport Meadows, and 
thence southward to Mono Lake, hills about Long Valley, Sonora Pass, and down to 
8,200 feet; Mono Pass In Bloody Canyon, Rock Creek (tributary Owens River). Abundant 
on ridges and summits in Sierra National Forest at 6.000 to over 10.000 feet elevation. 
Locally noted on headwaters of South Fork of San Joaquin River and its tributaries. 
Mono and Bear creeks; Kings River Basin on its North, Middle, and South forks, at 
9.500 to 10,600 feet; Woodchuck Crt»ek (tributary North Fork), Horse Corral Meadows 
(bead of Kings River), Bubbs Creek (tributary South Fork) ; Kaweah Ulver watershed, 
head of its East Fork, at 9,000 to 10,200 feet from Mineral King to Farewell Gap; 
Granite Mountain (head of East Fork». at 10,600 feet; head of Deer Creek (tributary 
Middle Fork) ; Kern River watershed, Whitney Creok at " Tunnel." headwaters of South 
Fork, Little Kern River (below Farewell Gap), and thence to North Fork; also near 
mouths of east and west forks. Abundant on Rock Creek (tributary Owens River). 
Reported on Panamlnt Mountains (east of Sierras) on north slope of Telescope Peak, at 
t*.300 feet, far above J, utnhensis, upper limit of which is 8,400 feet. San Bernardino 
Mountains, higher parts up to 9.500 feet ; locally noted on Mount San Antonio at about 
10,000 feet, and in Bear Valley, at 6,700 feet ; on north side of Holcomb Valley, at 
6.700 feet, and near divide between Holcomb Creek and Mohave Desert, at 7,000 feet. 

Extreme southern range not determined ; possibly extends through San Jacinto 
Mountains and southward to Mount Sau IVdro Martir, northern Lower California, where 
it has been reported at 5,000 to 7.000 feet elevation. 

The distribution of this tree iu the northern Rocky Mountains will be given 
in a future publication. 

OCCirBRENCE. 

Exposed high monntain slopes and canyon sides, in dry gravelly and rocky soils, some- 
times in crevices of rock. In very open, but practically pure stands, or scattered among 
Jeffrey and lodgepole pines. 

Climatic Conditions. — Similar to those of Jeffrey pine. 

Toi^ERAKCX. — Imperfectly known. Appears to be decidedly Intolerant of shade in all 
stages of growth; always grows in full light. 

Repbodcction. — Very abundant seeder, but seedlings are only occasional and scattered 
In pure mineral soil. 
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Utah Jimlper. 
^Uiiljtrrrui utahcmig (Eiigelm.l Lemnioii. 
DIBTlNUtllSHlNG CHARACTERISTICS. 

titiih Jnnlper inhuliltn only a sninll pnrt of Uie raclflc reiduii. IIr moiti rnnuf 
lying eaHt uf this wgUm. < 'nniinnnly n Imv, very ahnrt-trunkeil, bnsliy, o: 
Hteimiied tri-e from <J tn 12 fwt Uigli and (mui 4 to 8 liiclic-s throiiKli ii 
grotiDd: Bometlmra i.-oiiitlilerubly tlilcker, und tvltli n wide, rounilet). rutlier open 




Pio. T.l, — Junipmn 



VTovni of nuuiFTntin. utiriglit. ['rumpled llmliR. The itBiiully nhort trunk Is apt to 
he one-slited, willi conHpii'UouR bollowH (iir folds) nnd rIdKea. Its thiii, whitlsli 
hark In mil Into Ioiik. IblimlMli fciiles. 

Ulnutp. a1inr|i, xcnle-llke. |iiile yellow tHligrot-n lenves (Btc. 73). gvDeraJly 
wltUuuC u i>lt tglurid) uu tbe bnc-k, are niostly In nlternntely oppoKlte pnlra, ai 
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overlap each other In 4 rows on the slender, stiff-looking twigs ; some- 
rranged in 6 rows with three leaves at a Joint. Leaves of vigorous 
shoots are much larger and keenly i>ointed, while those of seedlings are 
ike. The twigs appear round. Leaves of each season's growth persist 
welve years or more. Bark of larger twigs which have shed their leaves 
reddish hrown and scaly. Ripe t>errieH (fig. 7^), matured in the fall of 
>nd year, are covered with a whitish bloom which, when rubbed off, 
a smooth red-brown, tough skin. They usually contain one seed (occa- 
2), which is pointed at the top end, prominently and sharply angled 
a), and marked nearly to the top by what appears to be scale-like basal 
? (the seed scar), to which the thin, sweet pulp is attached. The surface 
berries shows projecting points (ends of minute flower scales). Seed- 
usually 5, but ranging from 4 to G; pointed, 
(commonly called "cedar" or "Juniper"), light yellowish brown, with 
hick, white sapwood ; the durable beartwood has a less pungent " cedar " 
an that of other Junipers. The tree is too small and ill-shaped for com- 
use, though it finds important domestic use for fuel and posts wherever 
fflciently abundant 

EVFTY. — Few records of Its age are available. Probably rather long-lived, 
rom 6 to 10 inches in diameter are from 145 to 250 years old. 

RANGE. 

western Wyoming, Utah, Nevada, and western Colorado to sontheastem Cali- 
nd northwestern Arixona ; common throughout desert parts of this region, and 
T at from 5,000 to 8,000 feet elevation. 

>BNIA. — Desert ranges east of Sierras. Abundant along summit of White and 
antains. except highest peakfl. descending on east slope of White Mountains to 
et. Common In Panamlnt Range on northwest slope of Telescope Peak, extend- 
I G.300 to 8,000 feet and sometimes higher. On Grapevine Mountains, on Provi- 
ountalns above 5,000 feet. I^ss abundant in range westward, as in that part 
mint Mountains near Jackass Spring, and on Coso and Inyo mountains ; absent 
^us Mountains and not yet detected on east slope of Sierras. 

letailed range of this Juniper in the Rocky Mountain region will be dealt 
a future bulletin. 

OCCUBBENCE. ^ 

sert foothills and mountain slopes, in dry. rocky, grnvelly. and sandy soils. In 

p, rather op^i and scattered pure growths, or mixed with one-leaf pine and 

imba. 

TIC Conditions. — Characterized by great aridity, high temperature, and small 

ition. 

▲ifca AND Rmpboduction. — Little known ; probably similar to California Juniper. 

California Juniper. 
Juniperus calif arnica Carri^re. 

DISTINGUISHING CHARACTERISTICS. 

>mia Juniper Is commonly known as ** Juniper '* or " cedar." Its much 
iltltudinal range ser>'es, however, to distinguish it roughly from the 
I juniper. The exact lines where the two trees (similar in appearance) 
•h each other have not been fully determined. Casual observation 
infuse one tree with the other, particularly young trees without fruit. 
aia juniper may be distinguished by several fairly prominent characters, 
should be carefully noted. Among these, and most conspicuous, is the 
infolded or fluted trunk, which Is straight and less tapering than the 
more rounded, and only slightly grooved tnmk of the western Juniper. 
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The crown form rarles from a low, open, bnsbr, broad, round-topped tree nnder 
10 feet In hefglit to one with ii c^nlciil crown 20 or 25 or, eumetlmes. 30 feet 
blgU. The Bliort. clear part of tbe trunk is rarely more tbon from 10 to 20 
lucheH In diameter. The branches often become lar^e and greatly distorted 
in old trees, much aa in the western Junii>er. The bark, outwardly weathered 
to a gray color and red-brown beueatb. Ib In contrast wltb tbe cleur. light 




llniiu'lilcts. iiftiT Icrnlng tbelr leare*. 
WM color; lliose cif tbe » 



cinnainon-hrown txirk of Iim rcliiliv 
buve tblii. siiily bark of |ialc iitiby-li 
are reddlnh brown. 

The jHilf .vollowlHli KTc^'ii i-olor of the rolliij;i> Is fairly distinct from the 
ynle asby-ttrcen follaKe of western Jiinii>i.T. Tbe lichl. rcd-brovn "berries" 
{tig. 74), one-fuurlh to nearly one-half Incb In Icnj^b, mid maturing bf about 
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the first of September of the second year, are lu sharp contrast with the bluish 
black, white-coated fruit of western Juniper. The loose, exceedingly thin, pa- 
pery skin of the fruit, though covered with a white bloom like that of the 
western Juniper, is readily distinguished from the tough, thick covering of the 
••berries" of the latter tree. The berries are smooth except at the top end, 
where the tips of the female flower scales project slightly. The dry, mealy 
pulp, sweet and somewhat fibrous, is without resin-cells, which are a promi- 
nent feature of the other Juniper's fruit Seeds, from 1 to 2, are more or less 
angular and often irregularly grooved and ridged (fig. 74, a), but lacking the 
minute pits of western juniper. The minute, scale-like leaves have a glandular 
pit on their back and are arranged 3 in a group on the roundish stout twigs 
(fig. 74). The leaves of young, thrifty shoots and young seedlings, very keenly 
pointed and spreading, are distinctly whitened on their top side. The 4, 5, or 
6 seed-leaves common to this juniper distinguish it from western juniper, 
which has only 2 seed-leaves. They are bristle-like, 8haiT>-poInted, and rather 
rigid. The later growth of the seedling and the form and arrangement of its 
leaves are as described for the western junli)er. Wood, hardly to be distin- 
guished from that of western juniper. Economically, its field of usefulness Is 
practically the same, while as a forest tree it merits special attention for its 
remarkable ability to thrive on low, desert slopes and plains, where, with little 
else but yuccas, pifion, and Sabine pines, it helps to form the only tree growth. 
LoNGEvrrY. — No records of its age are available. It is believed, however, 
that it attains an age of about 200 or 250 years. A thorough study of its 
longevity is required. 

RANGE. 

Central California to northern Ix>wer California. Inner California coast ranf?08 soutli- 
ward from lower Sacramento River Valley to Tehaohapl Mountains ; thence up western 
foothtlls of Sierras a short distance northward to Kern River Valley, and eastward 
through sontbera coast mountains to their desert slopes ; southward to Cuyamaca Moun- 
tains, and into northern Lower California ; generally at 2,000 to 4,000 feet elevation. 

CALiFOB^flA. — North limit in Sacramento Valley unknown, but reported in (tlenn 
County (Stony Creek National Forest) on east slope of inner Coast Rani^c alonj? foothills 
up to 4,000 feet ; probably extends into Lake County. Locally noted on St. Johns and 
Snow mountains and Copper Buttes, at 4,000 feet ; KIk Creek foothills (northwest Colusa 
County) from Sites to Stony Ford, and west of Fout Springs (base of Snow Mountain) 
northward hito Glenn County. Much more abundant south of San Francisco Bay 
throughout coaat ranges from Moraf^a Pass and Monte Diablo southward. Locally noted 
as follows : Bo» Benito County: On divide Ix'tween Topa Valley and San Benito, at Her- 
nandes southward and eastward to New Idria Mine ; Fresno County: Mountains of south- 
western boundary between Coalinga and Priest Valley; hills about Priest Valley (Mon- 
terey County). San LuU ObUpo County: On hills west of Carrizo Plain and along San 
Juan Creek; Santa Barbara National Forest, in Santa Maria, Santa Ynez, Santa Bar- 
bara, Matilija, Plm-Sespe, Newhall, and Elizabeth river basins ; most abundant on 
desert (north) slopes, where, with piflon pine, it forms a belt around base and lower 
ridges of mountains up to 5,000 feet. Occurs similarly in canyons of Tehachapi Moun- 
tains, as In Tejon Canyon. Northw^ard sparinjcrly in chaparral and oak belts of Sierras to 
Kern River Valley, where Its northern limit is the vicinity of Kemville, or possibly Trout 
Meadow, just south of Kern Lakes, on Kern River; southward on South Fork of Kern 
River from point 7 miles south of Monache Meadow dow^n to rejcrion of Walker Pass, at 
elevations between 2,&00 and about 5,100 feet. Reported in the Sabine pine belt of 
western Sierras foothills in Mariposa County, at point about 3 miles north of Coulter- 
rllle at top of Merced River Canyon along road from Coulterville to Mariposa, and near 
month of Cotton Creek. Locally noted on west slope of Piute Mountain just south of 
Kero River gap, at 3,000 to 4.000 feet; at Havilah on Clear Creek (G miles south of 
Palmer Ranch) ; Callente Creek to Piute poRt-offlce, at 2,000 to 5,000 feet ; Walker 
Basin. More abundant on desert slopes of San Gabriel and San Bernardino mountains, 
here, with plSofi pine, forming a l>elt around base of mountains at 3,500 to 4,000 feet 
eleratioii, eztendiliil down among ^ree yuccas of Mohave Desert, and southward to San 
Oorsonio Pus (south of San Bernardino Mountains). On north slope of Sierra Liebre 

1518S— 06 13 
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Range opposite west part of Antelope Valley. Cajon Pass up to 4,000 feet ; Soledad Pass, 
at 2,700 feet; also occasionally In interior and on southern slopes of these ranges, is 
CaJon Pass, San Fernando Valley, San Gabriel Wash near Los Angeles, Ticlnlty of Pasa- 
dena, and Mill Creeic (San Bernardino Mountains). Southward, it follows coast moun- 
tains, occurring on both east and west slopes; at Mexican line from near HoantalB 
Spring, at 2,700 feet; across Wagon Pass, at 3,117 feet, and down west side to Jacombt 
Hot Springs, at 2,822 feet, and possibly farther west. 

Lower Calipoenia. — Reported from both east and west sides of lower slopes of 
Mount San Pedro Martir as far south as Trinidad Valley and Lsa Endnas (near San 
Tomas). 

OCCUBBENCE. 

On very dry mountain slopes and barrens, on canyon sides In rocky, gravelly, or 
bandy soils. Frequent and most typical on seaward slopes of Coast Range. 

Sometimes in pure open stands, or predominating in nearly pure, very open stands 
of limited extent or in groups, but often mingled with one-leaf ptflon pine, Sabine pine, ' 
mountain mahogany, and bigcone spruce, and occasionally with straggling western 
yellow pine, Douglas oak, and tree yucca ; in Lower California, with plflon pine, mesquite, 
mansanita, and yucca. 

Climatic Conditions. — Climate characterized by long, very dry summers, often lim- 
ited or deficient precipitation, except for desert plants (mostly winter rain). Seasonal 
temperature, about 15* to 100** F. 

Tolerance. — Little known of its tolerance, but apparently requires abundant light 
throughout life. 

Reproduction. — Prolific seeder. Actual seeding habits undetermined. Seed germi- 
nates on exposed mineral soil, but only when sufficiently burled by washing, or other 
favorable accident, to be moist. Reproduction rather scanty. 

Family TAXACRffl. 

Trees (and shrubs) whifh l>elong to this family — ^yews or yew-Ilke-trees— 
differ from the cx)ne-bearers lu producing male flowers on one tree and female 
flowers on another (very rarely both kinds of flowers on different parts of thft 
same tree). Conifers have flowers of both sexes on different parts or branches 
of the same tree. There are fewer seiHl-bearing trees, therefore, since only trees 
bearing female flowers have seed. Moreover, in thinning a stand of Taxaoeons 
trees care should be taken to preserve l)oth male and female trees as near to 
each other as possible If resee<ling is exiH?cted to take place. Pollen of the male 
flowers must be carried by the wind to the female flowers. If male trees are 
distant more than 2.") or IV) yards from the female tree, only the strongest 
wind, blowing at the right time, will effect fertilization. 

The leaves are evergreen, flat, and narrowly lance-shaped, and appear to 
grow (native si)ecies) In s[)readhig lines on two opi)oslte sides of the branches. 
The fruit (seed) is different fnmi that of conifers In being almost or entirely 
envelofied lu a puli)y covering. In the yews of this group It Is a minute, berry- 
like cup, bright colored. Juicy and sticky when broken, while In other members 
of the family the covering is firm, practically complete, and similar td an olive. 

TimOK. STINKIKG CEDARS. 

Stinking cedars are little-known trees which for many years were erroneoindy 
classifled under the generic name Torreya. Only a few years ago It was found 
that this name had i)reviously been ap[>lied to an entirely different plant* 
" Torreya," ** nutmeg," and *' stinking cedar " are the common names for them. 
They are character! ssed by their stiff, flat, Iance-shai>ed, needle-pointed leaves 
(flg. 75). which grow in two rows from opiK)site sides of the branches and are 
somewhat spirally arrange<1, and by the pungently arcmiatic or lllnnnelllng 
(fetid) odor of the leaves and of the green bark, the odor being moat pro- 



•Dr. Edward L. Greene, Pittonla, II, 105, 1801. 
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BOQiioed when they are crashed or bruised. They form pyramidal crowns in 
yoath, while in old age the crown becomes round-topped. The crown is some- 
what open, and the brancblets droop rather conspicuously. Male and female 
flowers are each home on different trees. Male flowers (pollen bearing only) are 
small, bud-like, and numerous on the under sides of the branches at the bases 
of the leaves produced the previous season. Female flowers, which develop 
into a greenish or purple, thin-fleshed fruit resembling an olive or a nutmeg, are 
also small, but much less numerous, and grow on the lower sides of the 
branches from the bases of new leaves of the season or of the previous season. 
The thin, tough skin of the fruit is resinous, and the seed has a smooth, hard 
shelL Seed-kem^ are characteristically wrinkled, the surface appearing to be 
infolded, as in a nutmeg. Seed-leaves, 2. The bark is thin, and is distinctly 
and narrowly seamed and ridged. The trunk, rarely full and round, tapers 
slowly, and is usually slightly bent A notable characteristic is the production 
of thrifty permanent sprouts from cut stumps. Wood, moderately light, hard, 
and fine-grained, dear lemon-yellow color, exceedingly durable under all kinds 
of exposure. Our species are so rare or are so limited in occurrence ns to be 
of yeiy little commercial use, for which, however, the extreme durability and 
good working qualities of their wood flt them. They are trees of only second- 
ary importance to the fbrester, and are mainly useful for maintaining a pro- 
tective cover on the borders of narrow mountain streams, in rocky coves and 
gulches. 

Two species only are indigenous to the United States. One is conflned to 
Florida and the other to California. Trees of this group are of ancient origin. 
Species of them inhabited the Arctfc Zone in the Tertiary period, and later inhab- 
ited portioD8 of Europe, where they became extinct 

California Nutmeg. 
Tnmion californicum (Torr.) Greene. 

DISTINGUISHING CHARACTERISTICS. 

GallfSomla nutmeg Is a rare tree of small size. It is called nutmeg from the 
fancied resemblance of its seed-kernel to the nutmeg of commerce, which belongs 
to a different and unrelated family of broadleiif plants. It Is locally known as 
** stinking cedar" and ** stinking yew," on account of the disagreeable odor 
omitted by its gre^i parts and, to some extent, by its green wood when bruised. 

In youth and middle age it has an open, wide, pyramidal crown which In the 
open extends to the ground. The slender brunches stand out rather straigut 
from the trunk in formal circles, and are somewhat drooping at their extremi- 
ties. Crowded in a dense stand, it bears a short, conical crown on a clear 
trunk, while old trees under such conditions have rounded, dome-like tops. The 
trunks, which are rarely straight, arc clear of branches for two-thirds of their 
loigth, and are from 35 to 50 feet high and from 8 to 20 inches in diameter. 
Under ecmdltfons especially favorable for growth it is 75 or 80 feet high and 
from 2 to 3 feet in diameter ; but such dimensions are exceedingly rare. The 
trunk is uneven, almost never full and cylindrical. Bark, one-third to five- 
eighths of an inch thick. Is finely checked with narrow seams and short, narrow, 
loosely acaly ridges, with fk'equent side connections; rather soft, outer layers 
easllj scaled off ; outwardly weathered to an ashy yellowish brown. 

The flat, tffomj, deep, yellow-green, lance-shai)ed, keenly pointed leaves 
(fig. 75), and particularly their sharp aromatic odor when bruised, distinguish 
the tree ; gwn bark and branchlets also emit, when bruised, the same disagree- 
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ahle odor. The frutt (flg. 75) ntatiires by early aatumn o( the first Beaiaii, 
when It la iwile yelluwlxli green with irr^nilor dull purple nreas or streakH. It 
Is about 1 Inch to IJ Inches In length, with thin lentbery covering. The »e*d 
hAB u thin, hard, brittle ebell, while tbe eurfm.'c of the seed kernel i» deeply 




taU/omlcu 



wrinkled. SeetMcnvcs, rcifulnrly 2. NoIIiIrk can now be wild of tbe Knwtb 
nnd otluT olinrni-terlHtlfs of Needllngx, wUich have nut been studied b^mtd the 
sta^e of gemilniitlon. WihmI, hrlcht Icuion-yollow ; other ctiaracterUtla of Uw 
wtNxl and Importunee of tbe tree are given under the genus. 
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LoNOKViTT. — ^Very little is known of the age, but it is believed to be a long- 
liTed tree It appears to grow persistently, but very slowly, in height and diam- 
eter, as shown by its small size. Trunks from 4 to 8 inches in diameter are 
from 60 to 110 years old, and those from 12 to 18 inches through are from 170 
to 2G5 years old. Farther study of its growth and age is required. 

RANGE. 

Central Califbmla, on coast ranges and west slope of Sierras. 

Coast ranges, from Big River (Mendocino County) to Marin and Napa counties and 
south of San Francisco Bay region to Santa Cruz Mountains (Santa Clara County). 
Noted as follows : Mendocino County: West slope Coast Range north to Big River near 
Mendocino; on hiUs east of Russian River Valley bordering road from Ilopland to High- 
land Springs, growing on both sides of Mendocino-Lake county boundary, especially on 
south side of gulch leading to Russian River Valley ; western part Stony Creek National 
Forest, in lower forest belt. Lake County: Bartlett Springs (east Lake County) ; west of 
Clear Lake from point about 5 miles west of Highland Springs to Hopland, continuing over 
summit into east Mendocino County; east side of Mount St. Helena (large trees in 
canyon below Tollhouse) ; canyon of Putah Creek (road from Mlddletown to Cobb Valley). 
Kapa County: South slope of Mount St. Helena between 2,500 and 3,600 feet, and 
probably higher; Goat Rock (about a mile south of Tollhouse), on ridge forming east 
boundary of Napa Valley. Sonoma County: Big Sulpbur (or Pluton) Creek Canyon 
(vicinity of Geysers) ; Dutch Bill Canyon (near Meeker). Marin County: Mount Tamal- 
pals. In many gulches, canyons, basins, and cbaparral main ridge ; Cataract Canyon, 
notably near lower fall, at about 1,000 feet. Santa Cruz County: Near La Honda and 
sparingly in other localities (Santa Cruz Mountains). Sierras, west side from north- 
eastern Tehama County, on southwest slope (Mill Creek) of Lassens Butte, at about 
4,800 feet, to Tulare County (T. 21 S., R. 30 E.), occurring sparsely in gulches and 
canyons, at from 2,000 to 4,500 feet. Next stations southward from Lassens Butte are 
Deer Creek Canyon (south Tehama County) and canyons of Chico and Butte creeks 
(northwest Butte County) ; 30 miles southward, on upper Yuba and Feather rivers; 
noted near Dobbins (Just west of Oregon Hills, Yuba County). Stanislaus National 
Forest, very rare In Eldorado and Calaveras counties ; here noted on Empire Creek 
(tributary South Fork of Am<*rican River), at 2,500 feet elevation; on north slopes of 
South Fork of Mokelumne River, at 2,000 to 2,500 feet; San Antonio Creek (tributary 
South Fork of Calaveras River), at 2,000 feet, and on South Fork of Webber Creek, at 
3,000 feet. Southward, in Tuolumne County near mouth of South Fork at Colfax 
Springs ; In Mariposa County, found at Mariposa and on Merced River in lower Yosemlte 
Valley; near Dinkey Blgtree Grove (T. 10 S., R. 26 E.) and on Mill Creek (tributary of 
Kings River, T. 14 S., R. 27 £.) in Fresno County ; in canyons along stage road to 
Giant Forest; In Sequoia National Park on road to Mineral King; East Fork, and other 
branches of Kaweah River, at 3,050 to 0,000 feet : locally noted in Coffeepot Canyon 
(tributary East Fork Kaweah River), on stream near Comstock Mill, and on Kaweah 
River between EUuie Flat and Bigtree Canyon. Ijower courses of Tule River branches 
and southward (to T. 21 8., R. 30 E.). Detailed range not fully determined. 

OCCURRENCE. 

in moist gravelly or sandy gulches, springy coves, and narrow watered canyons. De- 
pendent upon soil moisture. Forms dense thickets alone or occurs in mixture with 
canyon live oak, white alder, western sycamore, hroadleaf maple. 

ToLERANCX. — ^Very tolerant of shade throughout life, its own dense shade often ex- 
cluding other growth. 

Rbpboductiok. — Seeding habits not determined. Reproduction confined to moist ex- 
posed soil or Utter where seeds are fully covered by fioodwaters ; usually rather scanty. 

TAZVS. TEWS. 

The yews, very distinct as a group, are not strikingly distinct as species. 
There is great similarity in the appearance, structure, and qualities of the wood 
of difTerent species, and also in the general appearance and form of the foliage 
and fmit. The shape and habit of growth, and minor differences in the form and 
color of the leaTes, are mainly relied upon to distinguish the different species. 
They are world-renowned trees. The wood of one species inhabiting Europe, 
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Asia, and Africa was long used by ancient tribes for bows, tbeir most Important 
implements of war. 

The leaves, which remain on the trees for many years, are flat, narrowly 
lance-shaped, and sharp pointed ; by a twist at their bases they appear to grow 
in comb-like lines on two opposite sides of the bramdies, but as a matter of f^ct 
they are arranged somewhat spirally on the branches. Male and fonale flowers 
are each borne on different trees. (Exceptionally flowers of both sexes occur on 
different branches of the same tree.) Male or pollen bearing flawen are small, 
yellowish, bud-like, lK>me singly and rather abundantly on the under sides of the 
branches; female flowers, small and greenish, occur similarly on the branches, 
but are much less numerous. The latter develop into a fruit which ripens in one 
season and usually falls from the tree shortly after maturity. The fruit is 
berry-like, the single hard seed appearing to be eml)edded nearly to its point in 
sweetish, mucilaginous, bright coral-red (but not poisonous) pulp. Seed-leaves, 
regularly 2. The purple or brown bark is very thin. Wood, exceedingly fine- 
grained, and ranging in color from clear rose-red to dark reddish brown. It is 
extremely durable under all kinds of exposure. 

Yews are small trees which live to a great age. A marked characteristic is 
their ability to produce pennanent sprouts from cut stumps, and to grow from 
cuttings. Four species are indigenous to North America. Three Inhabit the 
United States and adjacent ix)rtlons of Canada, while a fourth appears to be 
confined to Mexico. One of our si)e<*ie8, limited to Florida, is a small tree: 
another, a shrub, grows in the' North Atlantic region; while one, a tree, inhabits 
the Pacific forests, extending northward Into adjacent Canadian territory. 

Western Yew. 
Taxus hrevi folia Nuttall. 

DISTINQUISHINQ CIIAR.VCTER1STIC8. 

Western yew is little known except to woodsmen in Its habitat, where It Is 
called simply " yew." The more distinctive name suggested Is desirable In Tteir 
of the fact that two other yews occur in the United States. 

A small tree, from 20 to 30 feet high and from to 12 Inches In diameter; 
much less commonly from 35 to 50 feet in height, and very rarely firom 00 to 
75 feet, with a diameter of from 18 to 30 Inches. Trunks are strali^t and coni- 
cal, but consi){cuously ridged and fluted by an apparent infolding of the sar- 
face. The diameter growth Is often excentric (larger on one side of the pith 
than on the other). Except in larger old trees, an open conical crown extends 
nearly or quite to the ground; the slender branches stand out straight, often 
somewhat drooping, while from their sides and extremities very slender branch- 
lets hang down, so as to give a weeping appearance. This habit Is strongly 
marked In trees growing partly or wholly in the open, where the leafy braiicb- 
lets are vory much more numerous and dense than in de^ shade. The bark 
is conspicuously thin, rarely over one-fourth of an inch thick, and composed of 
thin, paix^ry, pun>Ic* easily detached scales, beneath which the newer bark Is a 
clear rose- or purple-red. The deep yellow-green leaves (fig. 76) are soft to the 
touch, and much jmler on their under sides than above. Those produced In a 
season perish in about five years ; occasionally a few green leaves are found oo 
IKirtions of 6 to year old branches. The bright coral-red fruit (fig. 76), ripe 
in Septeml)er, begins to fall during October. It is often eaten 1^ birds for 
the sweetish mucilaginous covering, but the hard shell of the seed la Qnaffedid 
by digestion. The attractiveness of the fmit to birds serves as an Inportaafc 
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cabinet work. As a forest tree, it is only of secondary importance, on acooont 
of its rarity and the fact tliat larger and more generally useful timber trees 
grow abundantly in the same range. Through its remarkable tolerance of 
dense shade it can assist in forming low protective cover in moist coves and 
canyons and at the heads of streams. 

Longevity. — Age limits of this yew have not been fully investigated. Growth 
in height and diameter are very slow, especially under deep shade, where, how- 
ever, it maintains itself most persistently, indicating that it Is long-lived. 
Few representative sizes have been studied. Trees 6 inches in diameter are 
from 75 to 90 years, while those from 12 to 20 inches in diameter are from 1-10 
to 245 years old. The largest trees are believed to be about 350 or 375 years old. 

RANGE. 

Pacific coast region south from the southern tip of Alaska (Annette and Oravina 
Islands) and east to Selkirk Mountains ; through western Oregon and Washington to 
California (coast ranges south to southern I^ake Couuty and western slopes of Sierra 
Nevada to Tulare County) ; mountains of eastern Washington and Oregon and Montana 
(east to western slope of Continental Divide, south at least to south end Bltterroot 
Mountains, Idaho, and Swan Lake, Montana). 

Alaska. — Noted only on Annette and Gravina islands at southeastern end, but prob> 
ably also on neighboring islands and mainland. 

British Columbia. — Islands and sea side of Coast Range, extending some distance 
up Fraser River and reapi>earing further east in Selkirk range. Queen Charlotte 
Islands, confined to borders of Inlets ; noted on Cumshewa Inlet from Clew to bead of 
West Arm, on shores of l*revoBt Island and south end of Moresby island. Skld^jpate 
Inlet, and near Massett. On mainland noted on lower Skeena River, on Fraser Riv^ 
up to Chapmans Bar near Susponslon Bridge, and Coquihalla River up 20 miles above 
Uopc. Vancouver Island common near coast, noted from sea level to 900 feet on 
southwest end In Renfrew district and near Victoria. Farther east on both sides of 
Selkirk Range north to Beaver Creek at 3.500 to 4.000 feet ; noted on Kootenai I.Ake 
and west of it between Sprouts landing and Nelson. 

Washington. — Douglas fir forests west of Cascades and molster parta of yellow pine 
forests east of Cascades, extending higher on both sides of the range Into western 
white pine forest (at sea level to 5.000 feet). Eastward through mountains of northern 
and eastern parts of State. (West) Washington National Forest generally below 3.000 
feet. (Gust) Washington Nutionul Forest only detected on Stehekln River, In Horse- 
shoe Basin, at Nason City (Chelan County), and In some mountain passes at 3,300 
to 5,000 feet. Yakima division Washington National Forest up to 0,000 feet, noted In 
Kittitas County. Mount Rainier National Forest generally below 4,200 feet; locmlly 
noted on upper Nlsqually River, Mount Rainier l)etween Longmlre Springs and Paradise , 
Park, and on u summit 8 miles southeust of Mount Rainier at 6,000 feet. Oljmpic 
Peninsula common ; noted at Arbutus Point, In Quenlult Indian Reaerratloo and on 
Admiralty Inlet at iv>rt Townseud and at l*ort Ludlow. Blue Mountains and infre- 
quently along streams near Pullman (Whitman County). 

OuEOON. — West side of Cascades and Blue Mountains up to 0,000 feet. Not detected 
In Coast Range. Cascade (North) National Forest, w^est side below 2,100 feet In Doog- 
las fir forest, but occasionally reaching 5.000 fc>ct : noted locally at Portland, Clackamas 
River Canyon, between Portland and Mount Hood, and south of Mount Hood on Camaa 
I*ralrie. Cascade (South) National Forest west side of Cascades and north aide of 
Sisklyous ; locally noted near Sawtooth Mountain (T. 25 S., R. 6 E.) above 6,000 feet, 
road from Rogue River to Crater Lake at 3.500 feet, headwaters of Rogue River la 
Cascades and of Bear Creek in Sisklyous, especially T. .38 S., R. 4 E. 

C.v L I FouN I A.-^ Northern coast ranges from western Siskiyou and Humboldt counties 
southward to Mendocino, Mendocino County, and Mount St. Helena, Lake County. Not 
detected in Del Norte County and In general not extending west quite to coast ; east 
to Marble Mountain and upper McCloud River (Siskiyou County) ; occurs In raTlnea 
from a little above sea level to G.OOO feet. Siskiyou Co\inty, noted In Klamath National 
Forest, on west slope Marble Mountain on Russian Creek, and on east alope Salmon 
River Mountains at 1,800 to 3,L'<>0 feet. Humboldt County, noted on west slope Trinity 
Mountains above Hoopu Valley as low as 4.000 feet, w^est of Hoopa Valley on trail to 
Redwood Creek, between Redwood Creek and Blue Luke, canyon South Fork Van Duaen 
River, Little Van Dusen, and a few miles from Bricclund. Mendocino County, aenward 
aide of Coast Range in redwood forest for 10 miles east of Westport and at a point 
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10 or 12 miles east of Mendocino (western limits) ; also near Cahto and Laytonville 
and near Wiilets and a few miles north of Rldgewood Summit (between Wlilets and 
Ukiali). Trinltj Coontj, noted east to canyon between Lewiston and Wbiskeytown at 
2.000 feet. Canyon Creek from Dedrlck to Alpine lakes (5,600 feet), in galches of Carl. 
Salt, and Dutch Creeks between Junction and Hay Fork and In gulches between Posti 
Banch and South Fork of Trinity RlTer. Colusa County: On Snow Mountain and In deep 
canyons on Blk Mountain. Lake County: Noted on Sanhedrin Mountain, and east side of 
Mount St. Helena in canyon between Tollhouse and Mlddletown. Mount Shasta National 
Forest only detected east to headwaters of Sacramento River (Siskiyou County) and 
McCloud RlTer (Shasta County) at 15 miles above Balrd, at 8,000 to 6,000 feet. Not 
known on Mount Shasta. Lassen Peak, Plumas and Lake Tahoe National Forests infre- 
quent In yellow pine belt of central plateau region and wet canyons of west side at 
main range; noted In Placer County Just south of North Fork American River east of 
Iowa Hill, a few miles east of Forest Hill, and In Devirs Canyon between Forest Hill 
and Colfax. Stanislaus National Forest, Infrequent in red flr belt ; noted in vicinity of 
Mutton Canyon and Deep Canyon (branches of Pilot Creek, a tributary of Rubicon 
Rlrer) at 4,000 feet; Big Iowa Canyon (tributary South Fork American River) ^t 
3.000 feet, headwaters of Sly Park Creek (tributary of North Fork. of Cosumnes River). 
and North Fork of Webber Creek at 4,000 feet, at 2,500 to 3,000 feet on the headwaters 
of Cedar Creek (tributary same river), at 3,500 feet on Clear Creek (tributary Webber 
Creek), headwaters of Mill Creek (tributary North Fork of Mokelumne River) at 3,500 
to 4.000 feet. South on west side Sierras at 5,000 to 8,000 feet to Tulare County. Also 
reported in coast ranges south of San Francisco Bay south to Santa Cruz Mountains. 

OCCUBBENCE. 

Near margins of low mountain streams, moist flats and benches, deep ravines and 
cores. In rich rocky or gravelly soils. Largest in western Oregon, Washington, and 
British Columbia ; much smaller In eastern range, especially in drier situations. Groves 
in small groups and singly, scattered sparingly with Douglas flr, grand flr, redwood, tan- 
bark oak. vine, and broad-leafed maples. 

Climatic Conditions. — Similar to those of Douglas flr (In Paciflc range). 

ToLMMAncm. — EiZceedlngly tolerant of dense shade throughout life ; crown foliage thin 
and branches low to ground under deep shade; grows well In partial or full light, but 
crown and foliage then much more dense. 

Bkpboduction. — Fairly prolific seeder. Vitality of seeds persistent and germination 
moderately high. Seedlings only occasional — often rare and mostly In deep shade on 
wet moss and decaying wood. Imperfectly known. 

MONOCOTYLEDONES. 

The trees which belong to the great class of monocotyledones differ from 
ordinary trees in not having their woody tissue arranged in annual concentric 
rings. Instead, the woody, thread-like fibers are scattered apparently irregu- 
larly throughout tlie trunk, on a cross-section of which the ends of these fibers 
Sippe&T like numerous dots. Another important characteristic is the single 
cotyledon or seed-leaf produced by the newly germinated seed. Other tree seed- 
lings have 2 or more seed-leaves. The veins of monocotyledonous tree leaves 
are usually parallel to each other, just as in the leaves of grasses and Indian 
corn, also monbers of this class, in contrast with the feather and net like vein- 
Ing of ordinary tree leaves. To this group belong the palms and yuccas, which 
are essentially subtropical or tropical plants. The tree palms grow throughout 
their life with a single unbranched, column-like trunk, at the top of which the 
leaves are clustered. Tree yuccas are sparingly branched, much as in other 
trees, but their manner of producing leaves from the ends of the few branches 
is similar to that of the palms. 

Family PALM^. 

The trees of this family, known as palms, have single, straight, unbranched, 
cylindrical trunks^ crowned by a cluster of spreading, fan-like leaves. The fruit, 
borne in brandied clusters, is berry-like and usually one-seeded — seldom 2 to 3 
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f!tiip8» and the tips of the strips are split in two. The stems of the leaves 
are armed on their two edges with Irregular, straight or curved, sharp teeth. 
New leaves appear each year from the summit of the trunk. As those of the 
previous year die, they bend down, forming a dense thatch-like mass about the 
trunk (fig. 77). This adheres to the tnmk for many years, finally falling and 
leaving the torn, wide overlapping bases of the leaves covering the tnmk. Later 
diameter growth loosens these, and the trunk then becomes smooth, its rind 
(bark-like) being seamed and ridged somewhat as ordinary trees are. 

The minute white fiowers are perfect (male and female organs present in 
each) and borne in large branched clusters. The small, berry-like, ellii>tical 
fruit is black, with one russet-brown seed. 

Only tiit'o species of these palms are known, and but one is found within the 
United States. This inhabits desert parts of southern California and extends 
into Lower California. The other species grows in Mexico and in the southern 
part of Lower California. 

Commercially, these trees are of little importance (the trunks do not afford 

stable wood), except for ornamental purposes, for which they are much planted. 

They deserve protection and extension, how€»ver, since they are capable of 

forming true forest cover in desert localities where very few other trees grow 

naturally. 

Washington Palm. 

Neowashingtfrttia filifrra'* (Wendl.) Sudworth. 

DISTINGUISHING CHARA('TER18TK^8. 

Washington palm Is known also as. ** desert ]>n1m " and " fan palm.*' It is 
the largest of our indigenous palms, growing to a height of from 35 to 50 or 

sometimes 00 to 70 feet, with a diameter of from 20 to 30 inches. The 
trunks taper very gradually, and sometimes ap])enr to be of almost the same 
diameter thronghoot. As a rule they are more or less bent The bark-like rind, 
marked by narrow seams. Is pale cinnamon to dull reddish brown. A broad open 
crown of about GO huge, fan-like, pule green leaves caps the trunk (fig. 77). If 
fire has not destroyed them, the drooping dead leaves of many years' growth 
form a dense thatch-like shroud about the trunk down to within a few feet of 
the ground. When the lower dead leaves have been burned off there is a mass 
of dead leaves Just beneath the green head (fig. 77). Very many of these 
curious trunks are marked by fire, to which they are particularly subject until 
their covering of dry leaves Is consumed. A remarkable resistant power ap- 
parently ffliables most of the trees to endure such burnings without injur>% for 
they grow on thriftily afterwards. 

The great leaves (fig. 78, 5), about 4^ feet broad and somewhat longer, have 
stems 5 or 6 feet long, armed on their two edges with irregular, sharp, straight 
or hooked teeth (fig. 78, a). They are deeply slashed into stiff ribbon-like divi- 
sions (2-cleft at the ends), the edges of which are fraye^l Into many long, 
thread-like fibers (fig. 78, h). The minute white flowers, produced every year 
when a tree begins to bloom, are borne in large branched clusters from 8 to 10 
feet long fai the crown of green leaves. At the base the flower stems and 
branches are noticeably flattened, forming two edges; elsewhere they are 
rounded. 



• Btaee this bolletlB went to pnn Dr. S. B. Parish has published (Bot. Gas. 44 : 408- 
4S4, 1907) a most valiiable contribation to our meager knowledge of the Washington 
palm. Ha poials oat that there is grave doubt as to what the plant originally described 
(by Wesdlaiid) as oar Washington palm really is, and distinguishes the following 
■pedes and varietfes: WoMhinfftonia fllifcra, W. fiUfera rohutta, W. flHfera microsperma, 
W, graeOia, W. tamorm. Dr. Parish's W. fUifera robiuta corresponds with the palm 
described iMta as V. fMfra. 
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Large quantities of the berry-Hlie, spherical or elongated fruit (flg. 78, c). 
about three-eighths of an inch long, are borne every year after a tree begins to 
fruit. The fruit is black when ripe, in early autumn. The pale chestnut-col- 
ored seed is about one-fourth of an Inch long by one-eighth of an inch thick. 
The single seed leaf is narrow and lance-shaped. 

Wood, soft, very spongy and fibrous, and yellowish; the tough fibers dnll 
yellow-brown. The possible commercial use of this wood Is yet to be deter- 
mined ; if of any considerable importance it is likely to be for paper pulp. 

LoNQEVFTY. — There Is no way of determining the age of palms, since there are 
no annual rings to count as in other trees. The age this species attains can 
therefore be given only approximately. Two very large Washington palms in 
San Pedro street, Los Angeles. Cal., supposed to have been planted there by 
Jesuits, are possibly 200 years old. They are about 3 feet In diameter and 
said to be 90 or 100 feet high. 

No arborescent plant is more popular than this for ornamental planting in 
the dry Southwest, and none better able to thrive and to grow rapidly where 
few other trees succeed without Irrigation. Its many long, very strong roots 
descend to great depths. As a tree for clothing desert canyons and contiguous 
slopes, even if only an open forest can be secured, it is likely to be of no small 
Importance. 

RANGE. 

Colorado Desert in southern California In central Riverside and San Diego coantlea 
and In canyons of south side of Snn Bernardino and east side of San Jacinto Monntafna 
and of coast ranges farther south. South, in eastern part of Lower California, at least 
as far as southern end of Mount San Pedro Martlr (lat. 30** 30'). In general from aea 
level to 2.0^ feet. 

California. — Confined to northern and western borders of Salton Sink and Its 
northwestern extension. At base of foothills of south side of eastern range of San 
Bernardino ^fountains east to Indlo (T. 1 to 5 S., R. 5 to 8 E). Locally noted a few 
miles north of Southern Pacific Railroad between Indlo and Seven Palma. Northweateni 
limit Whitewater Canyon, in San Bernardino Mountains (lat. 34**, long. 116* 40'), which 
It ascends to 1,126 feet. San Jacinto Mountains locally noted Palm Canyon near Agna 
Caliente 10 miles south of Southern Pacific Railroad at Seven Palma at 500 feet and np. 
one tree In Andreas Canyon nearly at 800 feet, Dos Palmos Spring (T. 6 8., R. 6 B.), 
Thousand Palms Canyon (T. S., R. 5 E.), Seventeen Palms (T. 10 &, R. 18 E.). and 
Palm Canyon north of San Tsldro Mountains (T. 10 S., R. 5 E.). Farther soath, 
extending well up into most canyons of east side of Coast Mountains; not In cany<Hi 
through which San Diego wagon road passes 5 miles north of Mexican boundary. 
Eastward a few trees follow line of old outlets of Salton Sea aoath into Lower 
California. 

OCCURRENCE. 

Margins of the Inland Colorado Desert sea bed and low desert mountain cinyona. In 
wet, sandy, alkali soil (border of sea bed), and moist, rocky, sandy ground (canyons). 
Forms open, cxtcnsivo pure stands, with frequent rather dense groupa, or la widely 
scattered ; sometimes interspersed with occasional cottonwood, and In southern range 
with mesquite, yuccas, cacti, mescal, and creosote bushes. 

Climatic Conditions. — Similar to those of Joshua tree. 

ToLEaANCB. — .Vppears capable of enduring much shade in youth, but later growa In full, 
strong light. 

REpaoDUCTioN. — Very abundant seeder. Reproduction plentiful, yet le« freqoent In 
some places, probably because large quantities of seed arc collected by Indians. 

Family LILIACEJE. 

The trees belonging to this family differ from the palm included here In har- 
ing large lily-Iike flowers and a oapsule-like many-seeded fmlt. Instead of a 
berry-like one-seeded fruit. They differ from tree palms also in b^ng brancbed 
to some extent when mature. 
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YTTCCA. YTTCCAS. 

The tree yuccas are characterized by their bristling, stiff, upright, bayonet-lilse, 
sharp-pointed leaves, which are thickly clustered at the top of the unbranched 
young tmnk or at the ends of the few large club-like branches of old trees. 
The edges of the leaves of different si)ecies are either smooth (unbroken), rough 
with minute teeth, or with a few thread-like fibers. Toward their ends the 
edges of the leaves are often conspicuously rolled or turned toward each other 
(on the upper side), giving the top end of the leaf a trough-like form. The 
leaves of each season's growth remain green for several years ; later they begin 
slowly to bend down, close to the tnmk or branch, and finally they die and 
within a few years fall from the tree. Bark of the tree yuccas is rather thick 
and cork-like, and furrowed and checked as in ordinary trees. The large wax- 
like showy flowers are perfect (male and female organs in same flower), and 
appear in big branched clusters from among the topmost leaves. With one ex- 
ception (y. aloifoHa, which is self-fertilized), they are so constituted that they 
can be cross-fertilized only through the visits of inscc^ts (moths). The fruit (of 
Paelflc species), matured in one season, resembles a small cucumber in form 
(about 3 to 4 inches long; fig. 81), or in some species a large butternut of the 
same dimensions (fig. 79). In some siiecies it stands erect on the flowering 
branches; in others, it hangs down. It is indistinctly G-sided with C separate 
cells, each containing numerous thin, flat, black seeds. The fruit may have a 
thin, fleshy, outer covering, which dries upon the shell when the seed chambers 
do not open of their own accord, or it may consist of a stiff, brittle shell, some- 
times tending to spUt open at the top, but usually remaining closed. Such fruits 
fall from the tree in a dry and brittle condition and are carried some dis- 
tance fnnn the parent tree by wind or water. Finally they are broken open 
and the seeds scattered. Large quantities of yucca seeds are eaten by rodents. 
Birds, which feed on the fleshy fruit covering, also assist in distributing the 
seed. Many seeds are blighted by insects (moths), to the attacks of which 
flowers and fmits of yuccas are especially subject, but upon which the flowers 
depend entirely for fertilisation. 

The tongli, flber-like wood of yuccas is of little commercial value at present, 
but slioald be useful for paper pulp. The tree merits the forester's attention as 
a means of lielping to maintain much-needed tree growth in arid southwestern 
plains and footliilla 

Two tree qwcies occur within the Paciflc region, and here only in southern 
California; elsewhere they range eastward into the southern Rocky Mountain 
region and northward, one extending into Lower Califomla. The yuccas are of 
ancient origin, remains of them having l)een fbund in the Tertiary period. 

Joshua Tree. 
Yucca arbttrcHccHH (Torr.) Trelease. 

DISTINOUISIIINU CILVRACTERISTICS. 

Of the two tree yuccas indigenous in the Paciflc region the Joshua tree, also 
called ** yucca cactus," is much the larger and more tree-like (flg. 79). From 
18 to 25 feet or occasionally 30 or 35 feet, is the usual height, with a diameter 
of from 1 to 2 feet It is easily the most wild-looking denizen of desert hills and 
plains. The keenly pointed bayonet-like leaves, bristling at the ends of big 
clumsy branchety defy every intrusion and compel respect from many natural 
enemies. Toong trees are unbranched (flg. 80, a) until they have produced flow- 
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Tnmks 10 feet high may be entirely covered. Gradually these dead, but always 
stiff and prickly, leaves are forced off at the base of the t runic by the growth of 
the trunk and by wind, uncovering an ashy, gray, cross-checked and ridged 
bark. Except on old trees, the greater part of the tree is covered with dead, 
closely thatched leaves. This covering of formidable living and dead leaves 
suggests a wise protective measure througli which alone the tree is able to 
maintain and extend itself, with little check from its enemies, in a region often 
lacking in other vegetation. The bliiish-green leaves (fig. 80, a) are from 6 to 
about 10 inches long and about five-eighths of an inch wide ; longer leaves occur 
on young trees. Leaves tajier gradually from just above the base (IJ inches 
wide) to the point The upper half is concave, tapering to a long, keen, red- 
dish or blackish brown point ; the lower half of the leaf is flat or only slightly 
concave, while the two edges have minute teeth throughout. A single stiff, 
branched cluster (about 15 inches long) of rather fetid flowers grows from the. 
end of the crown branches. The fruit (fijr. 71), 6), usually matured early in June, 
is borne on short stems, at first standing more or less erect, but after maturity 
somewhat drooping or bent down. The fruit tnjverlng Is dry and soft It rarely 
opens of its own accord, but when very dry and brittle It Is blown or falls from 
the tree, and later is blown about and broken open by the wind and its seed 
scattered. The six chambers of the fruit are filled with flat. Jet-black seeds 
(fig. 79, c, d). Wood rather soft and light (when dry), but tough on account 
of its strong fibers; pale yellowish white. Further investigation may estab- 
lish its permanent usefulness for paper pulp, for which it is suitable.^ 

LoNOEvrrr.^ — Nothing can be said definitely of the age to which this tree 
attains. It is very probable that an individual lives at least 100 to 200 years, 
and there seems little doubt that these trees may live 200 to 300 years. The 
growth appears to be very slow In both height and diameter, but very persistent. 
Its big, strong roots descend to great depths, giving the trees firm anchorage. It 
Is frequently bent and l)owed, but few trees succumb to storm, and not often to 
fire, which does not bum their stiff, hard leaves as readily as in the case of the 
thinner and more inflammable leaves or ** thatch " palm trunks. 

RANCK. 

Soothwestem Utah to the western nnd northern rim of the Mohave Desert in 
Cmliforala. 

OCCCRBENCE. 

Arid, desert plahia and valleys, lower mountain slopes, benches, and plateaus, in dry, 
■tndy mod gravelly soils. Forms lar^e pure, open or rather close stands ; sometimes 
■QQch scattered singly and in fn'oups and with (California juniper and single-leaf and 
Kabine pines. Low, scanty growths of cactus and other desert shruhs occur with the 
yucca- 

Cliiiatic Conditions. — Similar to those of California Juniper (with probably higher 
temperature). 

TOLisANca AND Bbpnoduction. — l^ndotermlncd. 

Mohave Tucca. 
Yucca mohamifiiH Sargent. 

DianNGUISIIINO CHARACTERISTICS. 

The MohaTe jmcca has l>een known for about fifty years, but until about 
eleven years ago it had been confounded with two other si)ecles. from which it 
^ now known to be distinct. Since its most extensive and characteristic growth 
^ fomid on the Mohave Desert, the common name here coined for It seems more 

* Cimslderabte local use of the wood has recently been made for physician's splints. 
"^ lofi art pand Into thin sheets. 
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•owed to about three-fourths of an inch, gradually hicreasing In width, toward 
and above the middle, to about 1 or 1| inches; then tai)ering to a stiflP Rhari> 
;)oint (fig. 81, 6). The blade is thin and the edges are strongly curled or rolled 
from above the middle to the ix)int. The edges are, moreover, conspicuously 
narked with thread-like fibers, which are frayed from the borders as the leaf 
;row8 older. A single branchi»d cluster (about 14 to IG inches long) of flowers 
is borne from among the upi)ermost grei»n leaves. The pulpy, sweetish fruit 
(tig. 81, c), ripened late in August or early in Sei)tember, is on a slender drooi>- 
ing stem. It is 31 or 4 inches long, blunt at the ends, the top end having a short 
thick point The flat seeds, packed in G chamljers of the fruit, are black (fig. 
il, (I). Wood: Nothing can now be said of the wood of this yucca, except that 
t is lighter and somewhat softer than that of the Joshua tree. 

LoNGEvmr. — No definite statement can be made ccmceniing the age limit of 
:his yucca, which, however, can hardly \ye less long-lived than the Joshua tree. 
Idessrs. C. R. Orcutt and S. B. l*arish, who know the tree yuccas from long 
observation, both inform the writer that the Mohave yucca is an exceedingly 
[persistent but very slow grower in its native habitat, scarcely any change having 
3een perceived in trees under observation for the last twenty-five years. 

BANUE. 

Fnmi northeAstem Arlcona and southern Nevada across tlie Moliave I>e8crt into Cali- 
^offBta* And from tbe aoathem base of the San Hernardino Mountains to the coast rnd 
lorttiwmrd to Monterey, sometimes ascending mountain slopes to 4,000 feet 

OCCURRENCE. 

fltaidlmr to Joshua tree. 

DICOTYLEDONES. 

ne trees of the great dicotyledonous class are so called because the germi- 
Ulttng seeds produce two seed-leaves, or cotyledons. They have broad leiives, 
irltil a central vein and a network of smaller conne(*ted veins. They are further 
teracrterized by having the non-resinous wood of their trunks in annual layers, 
irlridi appear as concentric rings on a cross-section of the trunk. Each layer is 
Gormed Just beneath the living bark and over the layer ])ro<luced the previoas 
rear. This mode of diameter growth gave rise in earlier days to the class name 
*ezogens," or outside growers, in contradistinction to **endogen8," or inside 
ntywers, a class name tiien given to the trivs we now more generally call ** mono- 
^otyledones." Tbe two terms, ** eiidogons " and ** exogens," originated when 
Knowledge of how memt)ers of the two classes grow was incomplete. I^ater 
studies show that the term " exogens " Is still corrwtly applicable to all dico- 
tyledonous trees, but that tlie term ** endogens " does not express the manner in 
nrhich monocotyledones actually make tla^lr diameter growth. Mono<x)tyle- 
lones were once thought to increase in dianieter by the a<ldition. each year, of 
loattered woody fibers at the center or i»ith of the tree, thus gradually crowding 
:he woody tissue prerlously formed to the outside of the tnnik. In other words, 
:he outside of the trunk was l)elievcHl to have once (KH-upiwl the center of the 
rteoL We now know, however, that thes<» trees grow in diameter by laying on 
issue outside of that forme<l the i)revlous year, hut not In a distinguishable 
ayer as in dicotyledonous trees. Diameter growth of the g>'mnosiK?rnis (pines, 
spruces, firs, etc.) Is produceil in exactly the same way as in dicotyledonous 
nrees, bat tlie oleo-resinous woods of the former distinguish tliem from the latter 
*lasB. It is true, indeed, that the wood of some of our broadleaf trees contains 
reainoiM matter, but it is not in any high degree oleo-resinous, as in gymno- 
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sperms. Eixamples of broadleaf trees with resin in their wood are the cherries, 
plums, acacias, mesquite, red gum {lAquidamhar), etc., in which the character 
of the resin is distinctly mucilaginous. 

Family JTTGLANDAClLaS. 

The distinctive characters of Juglandacese are that male and female flowers 
arc each borne on different parts of the same tree and that the fruit is a nut 
(1) with a firm pulpy covering which does not break open of its own accord 
(walnuts), or (2) with a firm woody covering which separates at maturity 
into 4 nearly distinct or partly connected, rind-like divisions (hickories). 
The single hard-shelled nut is usually soon liberated from the latter type 
of covering, but the undivided pulpy covering of the former type dries and 
adheres to its nut until rotted away by contact with the ground. The leaves 
of the trees representing this family occur singly and more or less distant from 
each other — never growing in pairs, one leaf exactly opposite its fellow, as in 
trees of some other families. A very important group of timber trees. 

JHOLAKS. WALNUTS. 

The walnuts are a small group of trees very sparingly represented in the 
Pacific region. They are important forest trees, some of th^m producing very 
handsome and exceedingly valuable lumber. Pungent aromatic odor is charac- 
teristic of leaves and other green parts when bruised, while the heartwood is a 
rich dark brown. Distinctive characters of the branches are the leaf-scars with 
3 groups of minute dots, and the partition-like structure of the pith (best seen 
by slicing a twig longitudinally). The leaves, called compound because they dif- 
fer from the ordinary simple leaf (an apple leaf) in t)eing made up of a single 
central stem from which grow from 5 to 11 pairs of pointed leaflets (each 
appearing like an ordinary leaf). By the suppression of one leaflet of the 
terminal pair, the number of leaflets may be odd. The flowers appear after the 
leaves. Male flowers (pollen bearing) are long, flexible, cord-like, pendent 
bodies, borne singly or in pairs from buds of branches grown the previous sea- 
son ; female flowers, which develop into fruit, are bud-like bodies borne in small 
clusters at the ends of the now green shoots of the season, usually on the same 
branch as contains the male flowers. The fruit, a spherical nut (in Pacific 
representatives), is matured in the autumn of the flrst season. Its firm, pulpy 
husk breaks ui) after maturity, but with no regular divIsioDs. The heavy 
nuts are deiwndent for their distribution ui)on the agency of rodents, which 
bury many of them for their winter food, and uix)n floods, which often carry 
them long distances. 

One only of the four six»ciea indigenous to the United States occurs in the 
Pacific region and it is confined to western California. Other representatives 
of the genus are world-wide in their distribution. 

The walnuts are of ancient origin. Kemain.s of numerous andent species, once 
common in Europe but now extinct, liave been found in the Gretaceoiis and Ter- 
tiary forpiations, while in the northern Pacific coast region signs of ancient 
walnuts have been obtaininl from the Eocene formation, as well as from gold- 
bearing gravel beds of the California Sierras. No living representatlTes arc 
found in these regions now. 

California Walnut. 
Juglans calif ornica Watson. 

DISTl X GUISin N (; CHARACTERISTICS. 

Though it ranges in size from a shrul> to a tree TiO feet high and tram 8 to 
15 inches in diameter, California walnut is usually a low, wide-crowned tres 
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from 12 to 20 teet high. Tbe cleor trunk Is abort, giving off big broncbee which 
cnrre upward, then down, often drooping nearly to the ground and forming n 
handsome dome-like crown. Tbe baric nf young trees and portions of the large 
branches la smooth and ash; white, while that of older trunks Is blackish 




wltboat hull. 



brown uad ratbex deeply and sbaritly furrowed and ridged. The California 
medea iiiiimililm tbe eastern black walnut safflclently to HugRext timt tree to 
one famUlar wltb It The leaves (tig. 82). with from to IT lenflets. arc light 
ydlow-creen md are smooth throughout when full groYiii', occ&«>\due\\-j , \i<)^- 
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ever, the leaflets may have minute clusters of tawny hairs underneath In the 
angles formed by the veins. The spherical fruit (flg. 82) is a thinly covered 
nut, with a very finely but perceptibly velvety surface. Divested of its thin 
husk, the hard-shelled nut, its two ends appearing to be presBed together, is 
indistinctly and irregularly grooved (flg. 82, o). 

Wood, rather heavy, dark brown, somewhat lighter-colored than that of the 
eastern tree, but similarly rich in color and grain. It is usually moderately 
coarse-grained, owing to the fact that it is mainly grown in the open. The tree 
is too poorly formed and usually too small to furnish wood of much com- 
mercial value except for local needs. When large enough for lumber it is 
useful as a cabinet wood on account of its handsome color and good working 
qualities. 

As a forest tree it can be of only secondary importance, serving with a num- 
ber of other riparian species in maintaining needful protective tree growth along 
streams. 

Longevity. — Few records of its age are available. It is a very rapid-growing 
tree in youth and gives evidence of being short-lived, probably not exceeding 
150 years. Trees from 12 to 15 inches in diameter are 13 to 17 years old, 
while one tree 15^ inches throhgh showed an age of 15 years. 

BANGE. 

Califobnia. — River courses of footliills and valleys of coast region usaally 20 or 30 
miles from the sea, from lA>wer Sacramento River (noted 2 miles north of Shingle 
Springs, Eldorado County, at about 1,500 feet), Mount St. Helena (southern Lake 
County), vicinity of San Francisco and Monte Diablo (northwest base), south In coast 
ranges to south side of the Santa Ana (Orange County) and San Bernardino Mountains. 
Santa Barbara National Forest common at 800 to 4,000 feet ; in watersheds of Santa 
Maria, Santa Ynez, Santa Barbara, Matilija, I*iru-Sespe, and Newhall rivers. Santa 
Monica Mountains and Puente Hills, near Los Angeles; frequent In foothills below 3,0(M) 
feet ; less so on south slopes of San Gabriel and Santa Ana Mountains ; noted locally 
near Arroyo Seco west of l*usadenu. San Bernardino Mountains south and west slopes 
up to 3,000 feet and occasionally at some distance from foot of mountains ; locally noted 
in Waterman Canyon at 2,000 feet. 

OCCURRENCE. 

On margins of perpetual and intermittent streams and bottoms, usually in rather 
moist gravelly or sandy soil ; sometimes in dry situations. Much scattered or In small, 
straggling groups. 

Climatic Condition h. — Similar to those of California sycamore. 

Tolerance. — Intolerant of shade. 

UEPKODrcTioN. — Seeding habits undetermined. Seedlings scarce. Moch of seed eaten 
by rodents, and carried by flood waters to places unfavorable for germination. 

Family MYBICACKfi. 

The family characters of the trees of this group are thick, narrow, minutely 
reBiuouH-dottod leaves, which grow from the branches in alternate positloiui 
(never in pairs, one leaf opposite the other), and the small berry-like fmlt, 
coated with minute grains of white waxy matter. The male and female flowers 
are each I)orne either on dlflTerent brandies of the mime tree or upon differeot 
trees. 

MYBICA. WAX ICTKTLES. 

Wax myrtles are small trees (or shrub-like) with willow-like leathery leaTes, 
the season's growth of whirh iK?r8ists for alM)ut one year, when they begin to flill 
a few at a time. The crushed foliage and twigs exhale a resinous aromatic 
odor, somewhat i)erce])tible even without bruising. The bud-like <duster8 of 
male and female flowers (of Pacific si)ecles) are each borne singly on different 
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parts of the same tree and tisaally of the same branch, each at the base of a 

preyious year's leaf, the female clusters above the larger, longer male clusters. 

The small, berry-like i^herical fruit is ripened in autumn; several close 

clusters of fruit may appear on leafless imrts of the branch, the leaves of the 
previous year, present when the flowers open, having fallen. The surface of 
the berries is thickly coated with round grains of whitish waxy matter, which is 
an exudation. 

Though of no economic value on account of their small size, these shrubby 
trees are of some importance in forming with other species a protective cover. 
The western representative is likely to be especially useful for extension on 
exposed coast sands and low hills, situations to which all of the species are 
particularly adapted. 

The sole present importance of the genus is the production of the vegetable 
wax of commerce, which is obtained from the berries of two eastern species. 
Three tree species occur within the United States; two in the south Atlantic 
States, adjacent islands, and Gulf coast regions, and one in the Pacific coast 
country. A group of ancient origin, members of which once existed on this 
contlnoit In the Cretaceous period. 

California Myrtle. 
Myrica caJifomica Chamisso. 

DISTINOUISHINO CHARACTERISTICS. 

California myrtle, also called '*bayberry** and "wax myrtle," is mainly a 
bushy tree, from 8 to 20 feet high, sometimes under 5 feet, and from 3 to 6 
Inches in diameter; only very rarely from 25 to 30 feet high and from 8 to 12 
inches in diameter. Slender upright branches form a dense, narrow crown with 
rounded top, exposing a short, smooth, thin-barked trunk, the bark grayish brown 
externally and deep reddish brown within. The very dark green glossy leaves 
(figs. 83, 84), light yellowish green beneath and with numerous minute black 
specks, are thin but tough in texture. The extreme edges of the leaves are 
slightly curled toward the under surface. A slight aromatic odor is perceptible 
from the leaves. As a rule, the female flowers appear on the upper part of a 
branch, below which the larger, longer clusters of male flowers are borne on a 
separate portion of the branch. Occasionally anomalous flower clusters, with 
both male and franale flowers, occur between the upper and lower regular single- 
sex flowers, and some trees bear only, or mainly, male flowers. The clusters of 
berry*like nuts (fig. 84), maturing in September, are ashy white, the wax cover- 
ing of the berries, however, concealing the dull purple color beneath. The 
sliells of the nuts are very thick and hard. Commonly some of the berries 
remain on the branches until spring, but most of them fall during winter. 
Wood, pale rose-red, heavy, hard, and stiff, the whitish sapwood being com- 
paratively tbidc Of no economic value, but deserving protection and extension 
as a cover in the vicinity of the sea. 

LoNOEvrrr. — ^Little is known concerning the longevity of this tree, which may 
possibly reach an age of 100 years. Trees from G to 10 inches in diameter are 
from 25 to 40 years old. 

SANOE. 

Padlle Coast rigloB f^om Puget Sound, Washington, to near Santa Monica, Cal., never 
tu from the 
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S«a coaii dunea and low hitl iIopM and o 
■nd In drylBb, poor, graveltr soil. Oecuni li 
Id oi»en and In sliade of swamp plDe and li 

Clihitic Conditiohs. — Similar to thaw of awamp ploe. 

ToLKKiNCB. — Verr toleraot of abade. 

Repbooootioh. — Atiundant aeedcr; toudk pluitH frequent both In ahada and opra 
molat grannd. 




PiO. 83. — UvHm calilom 

FamUr SAI.ICACEX. 

A lai^e Group ot tre«>a (and slirubs) comprising the well-known wfllows and 
poplars or uapcns. The biirk is characterUticiiIly bitter— especially ao la tbe 
wlllowti. Tlie IcHTca, shod In early autumn, are borne alternately on the 
bruucheH (nercr In pairs on oppoeilc sides of the branch). Male and female 
flowers are each produced on dlfTorent trees; seed is therefore borne ofdy by 
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female trees, tbe Sow&v of which are fertllhced by inaecte (largely bees). 
Ilie fmlts, ripe In late aprlng as the leaves reach full size, are thin capsule- 
like bodies, many of which are produced lu long tassel-like clusters; the cap- 
mles spilt open soon after maturity, liberating the minute seeds. Tbe seeds 




Pio. B4. — Myriea eaHfaml4». 



are prorlded with long, exceedingly One, silky hairs, which permit tbe wind to 
carry them tor very long distances. 

With Bome ezoeptlona. tbey nre moisture-loving trees and shrubs, which ac- 
coonts for tbdr prevalence along streams and bottoms. A remarkable cbarac- 
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terlstic is their ability to grow readily from root or branch cuttings and to q;>roiit 
vigorously and persistently from cut stumps of almost any age. 

SALIX. WILLOWS. 

The many trees (and shrubs) of the willow group are at once distingoished 
by the quinine-like bitter taste of their bark, which is harmless. Their decidu- 
ous leaves, variable in form, are most frequently long and narrowly pointed, 
smooth throughout, or coated with fine silky hairs on their under surfaces; 
their margins may be entire (uncut) or variously toothed. They grow singly 
on the branches at points alternating with each other on different sides of the 
branches (never in pairs, one opposite the other on two sides of the branch). 
Willow leaves are peculiar in having a pair of ear-shaped, minute or large, leaf- 
like growths at the base of their stems. These are larger and therefore more 
conspicuous on vigorous annual shoots, on which they may remain until they 
fall with the leaves, while on other stems they are present only during the 
early growth of the leaves. The leaves may fall in the autumn without much 
change of color, or they may first turn a lemon yellow. Leaf-scars (left by the 
falling leaves) are marked by three minute dots (fibro- vascular bundles severed 
by the parting of the leaf stem). The fruit and seed are suflSciently described 
under the family (Salicacete). 

Annual sprouts of willows are exceedingly strong and withy, while older 
branches from the crown are often peculiarly frangible; twigs are notably 
frangible where they join a larger branch or fork. A frequent habit of growth 
among willows is to produce several trunks from a single greatly extended root- 
stock, while some species regularly have single, isolated trunks. Species of tlie 
latter form have bivn readily admitted to be trees. Those forming clusters of 
very large trunks have, on the other hand, been denied this rank for some time, 
even though the trunks were otherwise tree-like. For practical purposes, how- 
ever, they certainly are trees, A striking and valuable cultural feature of the 
willows is their remarkable vitality, which enables them to grow persistently 
from cut stumps and easily from pieces of branches or roots. Through this qual- 
ity some of the foreign willow trees have been iwllarded for centuries, the shoots 
being used for coarse baskets and other economic purposes. 

The willows are swamp or moist-ground siHJcies, finding their habitat from 
sea level to an elevation of 10,000 or more feet 

Willow wo<h1 is soft, light, usually brittle but firm, commonly pale brown. 
tingcHl with red; the heartwood of some six>c»ies is very durable when exposed 
to water or earth. It has various minor (H-onomic uses, especially for cricket 
and ball bats and for guni)owder and charcoal. The greatest commercial use- 
fulness of willows apiK'ars to have conic mainly through the manufacture of 
baskets and furniture from shoots or rmls pnKluced in one season. Some of 
the tree* willows producv mmlcrately large, clear trunks, which would yield 
lumber, but as a rule th(Mr lK>les are of iH)or form for saw timber. Except In 
generally for(»stless regions, where willows and their allies, the cottonwoods, 
lxH*ome ust»ful lKH*aus<» no other tre<»s are available, these trees have little to 
commend them in comparison witli many other trees of demonstrated Talne. 
They are, however, distinctly iin|)ortant to the forester for binding shifting 
sands and for holding banks of streams in soft lH>ttoms where serious ruin of 
agricultural lands may result from the erosion c»f unprotected banks. 

TrcH? willows attain their mature growth in ccmiparatively few years — 50 to 
150 years — after which the trunks l)ecome hollow, may gradually show signs 
of decay, and are easily broken by storm. Their tena(*ious vitality, however, 
I)ermits them to grow for centuries, repairing or replacing broken trunks hf 
new stem or root sprouts. 
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Approximately 75 species occur on this continent, while aliout 20 are trees; 
13 of which inhabit the Pacific region, into which one extends from the Atlan- 
tic States. The willows are of very ancient origin. Remains of them exist in 
the Cretaceous formations of our Middle West, while willows appear to have 
flourished ext^islvely on this continent and iir Europe during the Miocene 
period. 

With few exceptions the various species of willows, which, as a class, are 
nearly always distinguished as willows from other trees and shrubs by laymen, 
are exceedingly difficult to identify, especially before they become trees. When 
they have attained tree size most of the imix)rtant ones can be distinguished 
by a careful study of their mature leaves, bark, twigs, and habit of growth. 
Bot Individual trees are likely to be found which will baffle attempts at identi- 
fication without a close examination of the minute characters of the male and 
female flowers and the tiny seed capsules, all consideration of which is here 
omitted. Such an examination requires a strong magnifying lens and a good 
knowledge of plant morphology. 

Black Willow. 

Salijp nigra Marshall. 

DISTINGUISHING CHARACTERISTICS. 

Black willow is the largest and most widely known of our tree willows, but 
much less abundantly represented in the Pacific country than in its eastern 
range. It is more distinctly a tree throughout its range than almost any of our 
other tree willows, and for this reason it is probably the moft commonly recog- 
nised. Several trunks grow close together. Its usual size is from 25 to 50 feet 
in height and from 10 to 20 inches in diameter. Trees from 60 to 80 feet high 
and from 2 to 3 feet in diameter are of rather rare occurrence. The trunks 
(rarely straight) are usually somewhat bowed and leaning, but are clear of 
branches for a third or a half of their length in the open, and for two-thirds of 
it in close stands. The branches trend somewhat upward, forming a wide, 
round-topped, open crown. Rough, furrowed, blackish-brown bark, with wide, 
thick-scaled ridges and narrower connecting ridges, is a marked character. 
The slender, drooping branchlets are very easily snapped off at their bases. 
The leaves — very variable In size and form — from straight to scythe-like (figs. 
85, 86), are from 2} to 5 or sometimes 6 inches long, and pale yellow-green. 
They may be somewhat shiny above and smooth beneath, or minutely hairy on 
the veins of the under surface. Wood, pale red-brown, light and soft, rather 
fine-grained, bnt firm. It has little or no actual or possible economic value, 
except for fuel and charcoal. 

LoNGEYrrr. — Not much is known of its age limits, which in trees from 12 to 
18 inches In diameter are from 35 to 60 years. Occasional large trees are esti- 
mated to be from 125 to 150 years old. Further study of its longevity Is 
required. 

RANGE. 

New Bmniwick to southern Florida and west to eastern Dakota, Nebraska, Kansas, 
Indian Territory, southern Arizona, southern and central California, and south Into 

Ifezlco. 

CALiroaifiA. — Western foothills of Sierras, San Joaquin and Sacramento valleys, north 
to eastern footlUllfl of coast ranges In Colusa County, and south through southern cross 
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The detailed range of this speoles oaRt of the Pacific region will be given In a 
fntnre publication. 




Fia. 8G. — Sollz nigra, *«>d-b#Rrltig 
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AlmoiLd Willow. 
Salix amygdaUtidea Anderaaon. 

DISTINGUISHINQ CHARACTERISTICS. 

This willow, also called "peach nUlow" (from a resemblance of its team 
to those of the i>eacli), produces one straight, or Mmetlmes leaning, tmnk. 




(Very rarelj: nercral clutitpred iiteini>.) Its uprielit brnncbea ate pecoUarir 
Btralght, forming a rather compact, ronnd bead. Ordlnarlty it la from 20 to 30 
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feet high and tmm 8 to 12 inches in diameter ; occasionally from 40 to 50 feet 
high, and from 16 to 18 inches in diameter. Bark, very paler reddish hrown, 
about half an inch thick, rather deeply furrowed, the wide ridges thick-scaled 
and connected by narrower ones. The straight, slender, shiny, red to orange- 
brown twigs are tough and can not readily be broken off where they Join a 
branch. On their upper sides the thin leaves (fig. 87) are shiny, light yellow- 
green; on their under surfaces, very pale or whitish, but smooth; the minute 
teeth on the Iwrders have gland-like points. The prominent mid-veins and 
their branches are conspicuously light to dark yellow. Wood, pale yellow- 
brown, light in weight, soft, brittle, and flne-grained. It has no economic value 
or commercial uses. Very probably this species, not yet tested under cultiva- 
tion, will prove to be a good basket willow. The straight, slender annual shoots 
are tough and resemble in character and appearance the true almond willow 
iSalLr amygdalina)t which furnishes a standard basket rod. 

LoKGJSvmr. — Little is known of the age limits. The tree grows rapidly in 
diameter during 25 to 30 years. Trees from 7 to 10 inches in diameter are 
from 20 to 35 years old. Probably attains maturity in from 40 to 50 years. 

BANGE. 

Quebec (near Montreal) and New York (Cayuga County) to the upper Saskatchewan; 
southward to Ohio and Missouri, and westward in the Plains rri^on to the Ilocky Moun- 
tains, where it ranges from southwestern Texas to Oregon, Washington, British Columbia. 

OCCURRENCE. 

Borden of perpetnal and intermittent streams, in rocky or gravelly soil. Climatic con- 
ditkHM, BilTlcal characteristics, etc, undetermined. 

Smooth Willow. 
Salix Iwvigata Bebb. 

DIBTINGUISUINQ CHARACTERISTICS. 

Voe want of a diatinctive current common name ** smooth willow " is bere 
coined tnm the technical name. Smooth willow is known in its range only as 
**- black wiUow," from the roughly furrowed, very dark reddish browi) bark, the 
ridges of wbkdi are firm, narrow and connected by still narrower lateral ones ; 
bark of the large dark brown limbs is also seamed. Commonly with one straight 
stem from 15 to 25 f^et high (the clear portion short) and from 6 to 10 inches 
in diameter; flometimes 30 or 35 feet high and a foot in diameter — rarely larger. 
The slim branchea form a somewhat irregular, broad, round-topped crown. Full 
grown twlga are rery slender, smooth, and ciear reddish yellow to reddish 
brown. Tbe diatinctly deep bluish green leaves (fig. 88)<> are smooth through- 
out, sblny on their upper surface and whitish beneath, about 3} to G| inches 
long (aometlmea 1| inches wide) and with conspicuous yellow mid-veins» 
branches of whldi are clearly seen on the toi) side of the leaf— less evident 
lieneath. Leaf stems, wide, channeled, very minutely and sparingly hairy« 

Wood, pale reddish brown. Not used for commercial purposes. 
t— ____. 

« Variety (Mim Imftigaia auoustifoUa Bebb Is a form wltb narrow scytbe-shaped leaves 
with roonded bases; while the variety 8. laevigata congesta was distinguished by the 
author hf Its short dense ilower clusters and the spherical, cone-shaped, very short- 
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LoNQEvnT. — Age limit undetermined. Grows rapidly la heigtat and dlamrtfr 
during first 25 years and appears to be short-lived. Trees from 10 to 14 Incbes 
in diameter are from 28 to 40 years old. 
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OCCUBBENCE. 

Confined to wet borders of mountain and lower streams, In gravel and sand. Forms 
clamps and patches, often mixed with Bigelow willow and white alder. Climatic and 
otber requirements undetermined. 

Western Black Willow. 
Salix l<iMandra Bentham. 

DISTINGUISHING CHARACTERISTICS. 

Western bla<& willow, like the preceding species, is known throughout its 
range simply as "black willow," on account of the color of its bark. The 
bark is distinctly cut by cross-seams into flat plates longer than they are wide. 
The form of its leaves and twigs affords the principal means of distinction. 
Ordinarily it is 25 or 30 feet high and from 14 to 20 inches in diameter ; some- 
times from 40 to 50 feet high and from 24 to 30 inches through ; in some parts 
of its range, often a bushy tree under 10 feet high. The clear trunk, rarely 
straight, is short, and the long, straight limbs grow upright, producing an open, 
unsymmetrical crown. The mature twigs are rather large, and clear reddish 
yellow to brown. The leaves (fig. 89), deep yellow green at maturity and 
about 4i to 5 Inches long, are shiny on their upper surface, whitish beneath, 
the large mid-veins reddish yellow and the leaf stems, with two or more black- 
ish spots (glands) at their Juncture with the leaf blade, smooth or slightly 

and minutely hairy. As a rule the largest leaves are produced at the ends 
of the branches, apparently on account of the more vigorous growth there. 

RANGE. 

California (west of the Sierra Nevada) ; western Oregon, Washington, and southern 
British Columbia (Selkirk Mountains) at middle elevations. 

OCCUBBENCE. 

Borders of streams, water-holes, and lakes, in damp, gravelly, and sandy soil. Scat- 
tered in small groups and singly ; sometimes with red and white alders, black and 
Fremont cottonwoods, and California sycamore. Climatic and other requirements unde- 
termined. 

« 

A well-marked variety of this willow is the Lyall willow (Salix UiMandra 
IpallH* Sargent), often from 20 to 30 inches in diameter; common on streams 
of western Oregon and Washington. Its leaves (fig. 90) are sometimes 10 or 12 
inches long, and distinctly white beneath, while the leaf stems have more 
glands than those of the Western black willow. Another less distinct form is 
Salix la^iandra caudata (Nutt) Sudwortli, which has smaller, more leathery 
leaves than the species; they are also often scythe-shaped, tapering at the 
base, and green throughout 

SmliM iMiamdra lyollM occurs in western Oregon, Washington, and southern British 
Colombia at middle elevations. It grows on liorders and bottoms of lowland streams and 
of those on loww mountain slopes, in moist. Ion my siind and gravel or humous, rocky, and 
gravelly soils of higher sites. Forms clusters in open pure stretches and patches, or 
Is scattered singly at higher levels amon^ other Inhabitants of stream banks. Appears 
fndlfferent to altltnde, but abundant soil moisture Is a requisite. 

CxJMATic CONDiTioiis Similar to those of red alder. 

TOLUUKca. — Badnres considerable shade — probably one of the most tolerant of willows. 

RapBOOfJCnox. — ^Abundant seeder ; seedlings rather scattered, but frequent. 

* Described la 1842 by Nuttall as Salix apeciona, from its large handsome leases ; a 
name whldit imkiiown to that author, was unfortunately already assigned to another 
willow. 
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Wood of Baitx latiandra and its vitrletlea 1§ pale brown and especlallj brittle. 

It Is probable tbiit the anoual sboots of this willow, partlcnlarlf of Ita Tarletf 
lyalHi, wonld, wltb tralolng, prove to be good basket rods. Tbey are wortby 
of trial lu moist, suody river bottoms. 




LomcTTiT. — Probably reaches maturity within about 30 j 
12 to 18 iDcbea In diameter are from 30 to 4T yeiira old. 
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•0. — Haltt laMlandm lyalMj, thne-fourtha Datural ilie. 
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I.onEleaf WiUow. 
Salir flufiallUa Nuttall. 

DISTINGUISIIINQ CllARACTERISTK-S. 

I^ii|;leur wllluw In oiio of tlic iiiont distinct of onr tree willows; It (.-aa readllr 

bt- rewgnlied by lt« loiig. vt'ry imrrow leiiveH. Bewtuse It tonns dense tlil<4tetit 




on river Mind-bnrti. iiMnnlly lonjt l)cft)ro .1 
It In widely fcnoH'n aH " Hund-Utr wllluw 
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ebofien bere is derived from the teclinical name ^allx longifolia, wliicli was usimI 
for it uutil it was found to be antedated by >S. Huviatilis, 

A slender tree imder 25 feet in beigbt, witb a narrow, compact crown of sbort, 
slim, nearly nprigbt brancbes ; sometimes from 40 to 50 feet high and from 18 to 20 
inches in diameter. A large part of the tninls is clear of branches. Over much 
of its range it is only a reed-like shrub growing in very dense thickets or 8 
feet high. The closely scaly bark is very thin (usually less than one-fourth of 
an inch thick), and dark grayish brown, with a faint reddish tinge; smooth on 
small stems. Mature leaves (fig. 91) are pale yellowish-green, the under surface 
lighter than the upper, smooth on both surfaces, and from about 3 to 5 inches 
long. A variety of this species, Salix fluviatilUt argyrophylla (Nutt.) Sargent, is 
distinguished by the dense coating of silky hairs on its leaves and seed capsules ; 
while anotlier form, 8. fiuviatilitt cxigua (Nutt.) Sarg., is characterized by its 
very narrow leaves. If to 2f inches long by one-fourth to one-third of an inch 
broad. Both of these varieties range from northern California through the 
Southwest to Texas. 

Wood, pale reddish brown, light, firm, and rather elastia It is of no economic 
value. 

The longleaf willow Is one of the most useful of its kind for retaining moist 
sand bars and the erodable banks of streams which fiow through rich bottoms. 
It forms the d^isest of pure thickets, aiid i>ropagates itself largely by shoots 
from a mass of running roots, as well as by its seed, quickly occupying every 
available strip of moist sand. 

LowGEvmr. — Not fully determined. Stems from 2 to 3 inches in diameter are 
from 9 to 14 years old. 

RANUE. 

Quebec (Lake 8t. John and Island of Orleans i and southward through wpatern New 
England to the Potomac River; northwestward to the Arctic CMrcle (valley of Mackenzie 
Rlrer) and British Columbia and < California ; southward in the Mississippi River basin 
to northern Mexico and Lower California. 

OCCURRENCE. 

Sand bars bordering lowland streams, ponds, and lakes, in moist or wet sand and 
gravel, overlaid with silt, which this willow's dense rced-lilce stems retain. Forms exten- 
alve pure thickets and patches, in which cottonwood is sometimes mingled. 

Climatic Co^iditions. — Similar to those of aspen at lower levels. 

Tolerance. — Very Intolerant of shade. 

Repbodcction.^ — Exceedingly prolific seeder. Crowded masses of seedlings the first 
tree growth to' hold wet hara and muddy shores. Strikingly even-aged stands character- 
istic of rep r oduction. 

Sllverleaf Willow. 

dalix HCftHUifolia Nuttall. 
DISnXGUISHINO CHARACTERISTICS. 

Silverleaf willow Is genera ily known only by the name of " willow." In gen- 
eral appearance, and in the form of its leaves, it closely resembles longleaf wil- 
low, particularly the variety argyrophylla. It Is sometimes 20 or 25 feet high 
and from 8 to 10 ioches through, but usually it is n slender Bhrub from 6 to 10 
feet high. The grayish-brown bark of larger trunks is from one-third to one- 
half an inch thick, with irregular shallow seams. Mature leaves (fig. 92), about 
2 to 41 inehes long by about one-fourth to one-tliird of an inch wide, sometimes 
narrower, are lli^t pea-green, smooth or minutely hairy on the upi)er side, and 
with white, silky hairs beneath. Midveins of the leaves, lemon yellow, and the 
short thick stems minutely hairy. 

The dlstiocUre characters of this willow are not fully worke<l out. Many 
forms of It so closely resemble S. fluriatiliM argj/rophylla, with which it may 
occur, that tiMj can be distinguished only with great difllculty. Further careful 
field study is rsqiilred fw both. 
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Wood, pale reddish browiu Not used coamiercially. 

LoHGKViTr. — Not fully determined. Sterne from B to 1) Inches In diameter a 
24 to 37 renra old 




I mouth 'if roIumMa Rlrpr, Wnnhlngtcm. 
(brough weiterD Oregon nod wntcrn alop«* or tjlerrH 

OCCUBBEKCE. 



Calif oraU, ranft 
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Mackanzla WiUow. 
Hali-i eordata miK-kenzleana Hooker, 
DISTINtiUlHHINti CIIAKACTERISTICS. 

Uachensle willow is a little-kaowo fii>ecles, probably not now dutingnished by 
'men. Slender, stralgbt, from 15 to IS feet high and from 3 to S Incbea In 




PlO. M. — <MII» eordata machttiiitai 



inieter. with thin, smooth, unlintkfn bnrk of nn ashy gray color, and a narrow. 
lier «om{nct crown of thin bran<'beH which grow upn-ard. Mature twigs of 
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the year are rather slender, but stiff in appearance, shiny yellow, later becoming 
greenish. Mature leaves (flg. 93), from 1} to Si inches long, are deep yellow- 
green (paler beneath), smooth on both surfaces; the somewhat scytbe-sbaiied 
form of the leaves is a notable character. Midveins and stems of the leaves 
are yellow. Wood, reddish brown, light, soft, and brittle. 

LoNGEviTT. — Not fully determined. Stems from 3 to 5 inches through are 
from 13 to 22 years old. 

BANOE. 

Great Slave Lake and southward (through region along eastern base of Rocky Moan- 
tains) to northern Idaho and California (Lake County). 

OCCURRENCE. 

Borders of mountain streams In rocky and gravelly soil. Climatic and other require- 
ments undetermined. 

White Willow. 
Salix InHiolepift^ Bentham. 

DISTINOUISHINO CHARACrTERISTICS. 

The white willow, so called on account of the smooth ashy gray bark (with 
brownish tinge) of young trunks and limbs of older trees, varies in stze from a 
cluster of low shoots (at high elevations) to a tree from 15 to 25 feet in height 
(at low elevations) with a diameter of from 6 to 10 inches. Very exceptionally 
it is from 30 to 40 feet high and a foot or more in diameter. The slim branches 
trend upward strongly in a rather narrow, irregular open crown. Bark of 
larger trunks is less than one-half an inch thick, shallowly seamed, the wid<* 
ridges connected here and there by smaller lateral ridges; Indistinctly dark 
brown or blackish with occasional grayish areas on the flat ridges. Mature 
twigs of the season, rather thick, bear numerous leaves and are deep red-brown, 
tinged with yellow toward their extremities, where they are very minutely 
downy, but smooth lower down. Mature leaves (flg. 94), from 21 to about 5i 
inc'hes long, are somewhat thick and leathery, with yellow stems and midveins. 
dark yellow-green and smooth on their top sides, conspicuously silyer-whlto 
bononth, where the midveins and terminal leaves are minutely hairy. Wood: 
Very little of the i)ale brown heartwood is formed, the main bulk of the trunk 
being snpwood. Not used commercially, l)ut in the southern range at a low 
altitude, where fuel timber is scarce, it is locally used for fuel. 

liONc.EviTY. — Not fully determine<l. Stems from 5 to 9 Inches in diameter 
are from 12 to 22 years old. 

RANGE. 

Northern California (Klamath River) and southward throngh the weatam part of the 
State to Lower California and southern Arizona (Tanners Canyon on Hnachaca Moun- 
tains, and White River Canyon on Chirlcahua Mountains). 



« There Is doubt, which can not be cleared up at present, as to whether this oame Is 
older than fialix bifjeloril Torrey. supposed to have been published In 1856 or January. 
18.'>7, while 8. laninlvpU Bentham appeared In February. 1857. Torrey, however, cites 
other species of Snilx described and published by Bentham with hia B, te«fol€p<«, and 
this seems to show conclusively that the latter's name was actually published beCiwe 
Turrey's H. biprlovU, notwithstanding the printed earlier date of the docameiit oontalnlac 
Torrey's name of this willow. 
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Border* of lowland itrcamii Bad idJiK-ent IntlnmB (db a irocl. and lower mouDtolD 
•lopM IB aprlngT place* aad oo itmimK {ithrubbyl. In moist BandT ■nd graTellT witL 
Hratleml and Id anwll KTOupii with ralltornla BTramor? nod white alder. 

C1.11UTIC CoHPiTioita. — Hlmllar to thoae of wblte alder. 




FOBEfiT TBBES OF THE VXCXtlC SLOPS. 
NntUlI Willow. 
BalU nutlaim Bhrgmt. 



DIBTINGUISIUNO CIIARACTERISTICS. 

Nuttall willow, Ro called here for the sake of a dlstliKTtlve c 
meinlr hnowu an " black willow." aod to some extent, becanHe of itn bigb n 




tall) luibltat, na " monntalD .willow." It bag a Hlii)(i<> ntralght trunk, and « 
KTciwn 111 the ii|K-n ItM long, sitm branclieH clroii]i In ii wiiuewhat cloae, 1 
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loaie-like crowii ; the clear trunk is very short, even in dense stands. Its usual 
leigbt is from 20 to 25 feet, and its smooth, thin-barked, dark ashy brown trunks 
ure from 6 to 8 Inches In diameter. Bark on the bases of large trunks Is irregu- 
arly broken into wide ridges and is blackish brown, with a faint tinge of red. 
The red tinge Is evident also on smoother parts of the trunk. Twigs of one or 
.mro 8eason*s growth are thick, clear reddish yellow, becoming a deep mahogany 
>rown with age. The form and texture of the mature leaves (fig. 95) serve 
generally to distinguish this willow from others associated with it They are 
uhin, somewhat shiny, smooth, and deep yellow-green on the top sides, pale or 
nrhltish beneath (sometimes very minutely hairy), about 2 to 5 Inches long, 
nargins slightly curled toward the under surface, and the prominent yellow 
nidveins, as well as the stems, finely hairy. The Pacific coast form of this 
ivlllow distinguished as Salix nuttallii hrachystachys (Benth.) Sargent, is gener- 
illy a larger tree than that occurring farther eastward, being from 40 to 50 feet 
In height and ftom 12 to 18 inches in diameter. It has a longer clear trunk, 
trhich is more commonly ashy gray, with whitish areas, and irregularly seamed ; 
the bark when broken shows clear red-brown. The general appearance of the, 
trees and their foliage is, however, essentially the same; the female flower 
[flusters only are shorter In the variety and frequently strongly curved. The 
[!oa8t tree is here considered only as a geographic form, inseparable, for the 
forester's purposes, from the type growing farther inland. Wood (of the inland 
tree), pale reddish brown and of somewhat lighter weight than that of the 
;oa8t tree, which Is of a slightly more reddish color. The wood has no com- 
nercial or domestic value, for it grows where there are many other superior 
roods. 

LoNQEvrrr. — Not fully determined. Trees from 8 to 14 inches In diameter are 
*rt>m 25 to 48 years old. 

RANGE. 

From Bouthem Attiniboia and British Columbia (Columbia River near Donald), Wash- 
ngton. and Oregon southward in the Rockies to northern New Mexico and Arizona (San 
pVanclsco Mountain) ; California (Sierras and coast ranges to the San Bernardino 
Ifoantalna). 

OCXTRRENCE. 

Headwaters and upper courses of high mountain streams ; moist benches, depressions, 
K.nd gentle slopes with damp, humous, roclcy or gravelly soil ; abundant soil moisture and 
well-drained situation essential. Occurs singly and In small groups, often with red 
aider and broadleaf maple. 

Climatic Cohditions. — Similar to those of red and mountain alders. 

ToLKRANCH. — ^Bodures considerable shade. 

REPSODUcnow. — Moderately abundant seeder. Seedlings frequent, but usually much 
scattered. 

Broadleaf Willow. 

Salix ampU folia Coville. 

DISTINGUISHINCJ CHARACTERISTICS. 

Broi|dleaf willow Is a new and as yot little known willow discovered In 1800. 
The comnKm name is coined from the technical name, whi(*h refers to a conspic- 
uous eharacterlstic. Locally, the species is calleil ** willow " only. As now 
known it 1b a abrubby tree from 20 to 25 feet high and from 8 to 12 inches in 



3 TOBIWT TRSWI W THB ■PkOtWtf eWW* " 

iltanipler. .Votlilng is kumvn uow of Itiu ll'Uuk fiirui, crowii, bark, aod wood, 
whirh (ipptl tn be Btudird. Younc IwigK (fla. !KI) nrc ili-iis^ely wliltc-n-cmlly. tiut 
1u two ur lliive years llile covering; gties oIT, and IJie dark reil-imr{)l« bark te 
msi!il. MiituiT Ipiivcs (lis. 07) are UgUt yellowlsli-greeii, neurly or qnlte 




suioolli on tlieir H.i. wilrs imuiptliiieit Kligbtly noolly) iind whillnL beaealb; 
young nnd Itnnmiure li-nvtw nrv iiiuri.' or 1i«h ilenxely wli I ti>- woolly ou botb snr- 
tkce*. the wool Krncliiiilly dlwpiirarliig with age Inler in the Beason, 
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Kin. ai.—KalU ampUfaHa. 
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Hooker Willow, 
h'u/fj- huokfriaim Ttiirrult In Ilouker." 

DISTIXOI'ISHINO CIlABACrrKKISnCS. 

Tbe Ilooher \i-llto\c Ih not known t>y tliiH iiiinie tn Its native habitat, bat nlmfHj 




t'i'i. m.- -ftalU hooLrriana. 

' from 11 Kpriiwlinj:; Nlinih to n 



[luster of trunka fron U 
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o 18 feet high and from to 10 inches in diameter ; rarely single trees are 25 or 
X) feet high. The thin, scaly bark is pale reddish-brown, and indistinctly and 
rregularly seamed. Mature twigs of tlie season arc densely coated with whit- 
ish woolly hairs, a thinner covering of which remains during another year, 
ihowing the clear red-brown bark beneath. Mature leaves (fig. 98), 3 to 6 
ncbes long, clear, rather shiny, yellowish green and usually smooth on their 
op sides, except along the midveins, which are hairy; sometimes entirely cov- 
ered with a hairy coat, w^hich is always present on young leaves. The under sur- 
face of the leaves has whitish, dense wool or minute, close hairs, particularly on 
the large midveins and their branches. 

Wood: A large proportion of the stem is heartwood, which is pale reddish- 
t>rown. Not used commercially. 

Longevity. — Not fully determined. Stems from 4 to 7 inches in diameter are 
iTom 18 to 35 years old. 

KANUE. 

Vancouver Island to southern Oregon — coast region. 

OC'CUBRENCE. 

Conmonly near tide-water streams, slouKhs. ponds, nnd salt marshes, but also about 
•ttier wet places. In sandy, gravelly, or mucky soil ; sometimes in dryish situations. Scat- 
tand sbigly and in groups. 

CTlimatic Conditions. — Similar to those of Sitka spruce. 

TOUDUNCB. — ^Undetermined, but appears little tolerant of shade. 

RxPBODCcnoM. — ^Abundant seeder. Young plants arc frequent, eM|>ecially in sand and 

MOCk. 

Silky Willow. 
8alLt ititchetutiit Sanson In Hoiigard. 

DIBTINGUI8HIN(i CHAKACTEKISTK'S. 

8ilky willow ordinarily has slender shrubby stems from S to 12 ftnjt high. 
As a tree (nirdy over 20 or 25 f(»et in height), it is greatly branched, with a 
crooked or varioasly bowed or leaning trunk from 8 to 10 inches in diameter. 
The thin, scaly bark is faintly reddish-brown. Mature twigs of tlie year are 
deep reddish-yellow to reddish-brown, minutely hairy; a season later they 
become nearly or quite smooth. Imt occasionally with a whitish coating. The 
leaves (figs. 00, 100), from 3 to 5 inches long, are clearly distinguished by their 
dense covering of shiny, white, silky hairs on tlielr under surfaces, while on 
their top sides they are very deep grass-green, smooth, and shiny. The mid- 
reins, as well as the thick leaf-stems, are hairy. 

Wood : The heartwood, pale cherry red. forms only a small proiwrtion of the 
stem. Not used commercially. 

LoNGEvmr. — Not fully detemiineil. Trees from 5 to J) Inches in diameter are 
from Ifi to 30 years old. 

RANGE. 

.VlaMka (Cook Inlet and Kodlak Island) to southom i'allfoniia (Santa Barbara — coast 
rei^on — and np to higher tlmbc*r l.olt In mountains) and oast to Bluo Mountains. Oregon. 

OCCl'BREME. 
Borders of strssms, meadows, and moist depressions : often in rich, mucky soil. 



ft to be cited as Bamtt's species, since no author would deliberately name a species in 
honor of blmaelf, neeeasltatinf; the citation of a patronj-mic from his name, and his name 
also as Its aatbor, side by side. 
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Fm. I«i.— Hiifl. 
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Pl«. too.— aalU titdteiuit. 
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FBltlaaf WlUow. 
8allJ! alaj;en»i» (AoderBs.) Coville. 

DISTINGUISHING CHARACTERISTICS. 

) called on nccouut of tbe felt-like, woolly coTeiiog of Its 
low Bhmb. It was onlj about 




eight yvnTB iigu that It was fuuDil tu t>ei-oiiie n tree from 20 to 2S feet h 

Aom 4 to B lucbef ■•> 'diameter lu protected altuatlons. Little U jH kaom of 
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Ita habit when of tree site, and notblng of the cbarader and appearanre ot tlie 
bark and wood, concerning whicb fnrtber stud]' la roiulrcd, The yearling 
twige are thick and daisely covered witb wblte baire (flg. 101) ; later tbe twigs 




, and tbe Mitiienliiit mIiJii.v, <lnrk pun)'^ biirk Ix-neiitli la 

i lenren (flg. 10"^), yelliiwIah-Kreeii. are reiidorcil iiiili|uo t>y 

1 witli |iurc wblle. Hliluy biilra on tlH-li* iindtr Hurfiii-eM. )>iit 
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smooth, and sli|i;litly wrinkled by the depression of the veins on their upper sides. 
The wide midveiu is yellow. They vary in length from about 2i to 4 inches, 
and in width from 1 to 11 inches. The hairy seed capsules are borne in a pecu- 
liarly dense, cylindrical cluster, from 4 to 5 inches long, while the top of the 
capsules ends in a minutely double-forked, thread-like tip (fig. 101). 

BANOE. 

Coast of Alusku. from Alexander Archlpela;?o to Cape Lisbourne. and eastward to the 
valley of the Mackenzie River and to the shores of Coronation Gulf. 

Ol'CURIlENt'E. 

Little is known of its occurrence. Hay shurrs in newly deposited ipravel (low shrub), 
and In gravel of older deposit (as a tree) among shrubs. Scattered, and sometimes with 
broadleaf willow. 

Climatic Conditions. — Trobably Khiillar to those of black cottonwood. 

POPULUS. COTTONWOODS AND P0PLAB8. 

This large groui) includes the trees iK>))ularly known as aspens, poplars* or 
** iwpples," and cottonwtHxls. Several of them are very large fbrest trees, with 
rough, deeply furrowed, grayish bark ("cottonwoods"), or with smooth bark, 
little broken, and whitisli or ashy (aspens). In their habits, their reproduction, 
and, to some extent, their foliage, they are closely related to the willows, with 
which they are most often associated. The leaves grow singly at alternate 
IK)Ints on the branches, as in the willows. In outline, many of them are remotely 
triangular or egg-shape<l, sometimes lance-shaped — very closely resembling the 
pointed-leafed willows; the borders of the leaves either have small, hooked, 
blunt teeth or arc entire (uncut). When mature, they are most often smooth 
on both surfaces, but occasional s|»ecies have hairy or woolly leaves. The leaf 
stems of many species are flattened at right angles to the leaf blade, and this 
causes the leaves to tremble in the slighest breeze. The leaves, after turning 
3'ellow, fall from the trees in autumn, leaving prominent leaf scars which give 
the t>vigs a knotty api>earance. The scaly buds of many species are character- 
ized by a covering of i)ungent. sticky rcsln,^ which appears to have a protective 
usi*. Male and female flowers are each borne on seimrate ^ trees ; only the female 
trees produce see<l. Trees of the two sexes are unevenly distributed — fre- 
cpiently only on(» see<l tree to many male or sterile trees; sometimes they are 
very widely separatwl. The flowers are fertilized by insects. With one or two 
exceptions (in female flowers), the flowers of each kind appear in long cylin- 
drical clusters, which liang down conspicuously from the bases of Imda on tw\gB 
of the previous year's growth. The seed-bearing flowers develop bud-like cap- 
sules (arranged on a i)endent, thread-like stem) which are usually mature in 
early si)ring. before or by the time the leaves are full grown. Soon afterwards 
the capsules split oi)en by from 2 to 4 divisions and liberate their minute, cot- 
tony setKls. These are provide<l with exceedingly flne, silky, white halra, wbldi 
render them very buoyant, so that the wind may bear them many miles frcnn the 
parent trees. Of all trees, this group, together with the wIllowB, la best 

• Uriodcndron tulipifera L.. native of the East, more properly called tulip-tree, la oftft 
known as " i>opInr " or " yellow i>oplar." It is a member of the magnolia family and bi 
no way related to the true poplars. 

^The so-called *' lM*e fi^Iue,** with which honey Ix^es fasten their honey combs in blfti 
or In the hollows of trtH's. in f;athered by Ikh'h from the buds of the cottonwooda. WINS 
hard, It is very strong. 

'' Sometimes one tree may produce clustem of male and of female flowers, or cvca 
clusters combining both male and female flowers, but this is exceptional. 
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equipped for effecting a wide distribution of its representatives by seeding. 
Tbe lightness and abundance of poplar seed doubtless accounts for the ubiqui- 
tous presence of poplars wherever moist ground is available in ail situations 
from sea level to nearly 10,000 feet elevation, but especially in cold, far northern 
regions. 

The wood of the poplars is light, soft, and straight-grained. The grain is 
cx>mmonly fine, but is often coarse as a result of the rapid diameter growth 
characteristic of these trees. Its color is from whitish to a light, sometimes 
yellowish, brown. The wood of most species is brittle, unstable, and indurabie, 
but that of a number of them is nevertheless of great commercial value for 
lumber and paper pulp. Formerly poplar wood had no economic importance, 
but Is now rapidly coming into wider and wider usc», both for pulpwood and to 
take the place of other woods, the supply of which is deiTeasing. " Yellow pop- 
lar*' (tulip-tree), which some of the poplars resemble in grain and in the ease 
with which they can be worked, is one of the woods for which the poplars supply 
substitutes. 

The poplars are important to the forester especially for maintaining tree 
growth on stream bottoms where few other trees naturally grow. They produce 
a forest cover and useful timber in from twenty-five to fifty years, while, like tbe 
willows, the ease and convenience with which they can be grown from root and 
branch cuttings and from cut stumps— even frohi stakes set in damp soil — 
renders artificial propagation particularly simple. They attain maturity in 
from 100 to 200 years, most of them within a century, and then begin to show 
signs of arrested growth, but on account of their great vitality and recuperative 
power some q;)ecies may continue to grow for a much longer time, repairing 
bn^cen trunks and other injuries to which their brittle stems are subject 

Ten poplars occur within the United States and adjacent Canadian territory, 
and 4 of these Inhabit the Pacific region ; but 3 of the latter also extend far out- 
side the Pacific region, to the north and east 

The poplars are of very ancient origin. Remains show that they existed 
among the earliest tree forms of the Lower Cretaceous period in Greenland, and 
that many different species inhabited the central portion of this continent in 
the same epoch, and existed also in the Tertiary and Miocene periods in this 
country and in Europe. 

Aspen. 

PopuluH tremuloidf's Michaux. 
DISTINGUISHING CHARACT7ERI8TIC8. 

Aq)en is tbe best known and most exten8ivel.f distributed of our trees. Its 
eoogpievumlj whitish, smooth, straight trunks and small, trembling leaves dis- 
tinguish it from its associates. It is from <i0 to 80 feet high and from 14 to 20 
Inches in diameter, more commonly from 30 to 40 feet high and from 8 to 12 
inches through. In high exi)08ed places it is small, with bent or almost pros- 
trate stems; elsewhere the trunks are straight, unbranched, except near the 
sonunlt, and of an apparently uniform diameter for one-half or two- thirds of 
their length. Tbe short, slender, irn^gularly bent limbs stand out straight from 
the stem In a narrow dome-like crown, which is long in open stands and short 
in dense growths, in which two-thirds of the stem mn^^ be clear of branches. 
The hard^ firm bark is little broken except near the ground. Near the ground 
it is broken and blacki9h. and, on large tnmks, is nearly 2 inches thick ; higher 
op it is thinner. Frequent black, rounded protuberances and curved, scar-like 
nuuto eiitracterise the tninks. 
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Tlie color of the bark, whtoh ie preTalllngl; whltleb, ia sometimes rsrled wltb 
very P^^^ green ur yellowish nreiis. Tbe leaves (figs. 103 to lOS) are amootb 
on both Hurfiices at maturity, twuiewbat sbtny, and deep yellow-RTeen above and 
mnob pnler beneatb. Leaf eteme, yellow and flattened near tbe leaf blade^ vaiy 
In length from abont 11 to nearly 3 Inebes. In antumn tbe leaves become i 
clear lemon -yellow. Mature twigs are smootb, sblnj, clear reddish brown, with 
eimllnrly colored thinly resinous buds. 

AVood : Silvery white sapwood fonua n large proitortlon of tbe stem; tbe small 
core of beartwood ts pale brown. Tbe wood, mtber Bne-erHlned, Is ligbt. exceed- 
ingly soft, brittle, iiot durable lu contact wltb tbo grooad. Owing to Its ithys- 




Via. lO;!. — Populut Iremi 



leal fitness and tbe white color of Its wood It Is much in demand in tbe Eaxt 
for i)ii|)er pulp, while Its rreedom from odor has made It very useful la Ita west- 
ern range for rnilt-tNix IwardH. Into whii-li large quantities of flre^llled trees 
are cut. Green timber Is not used for tbe latter purpose because Itwarp* and 

LoKoniTY.^.Viit fully [li'ltrinhicil. Kvidently a sbort-llve<l tree. Treea from 
1U to 11 Imhcs In dliiiiit-ltr an- from '-'1 l» :Ui yearx old. 
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'^' f nortbcaalFTO lllisoDtl. portbwMtern Nelintuka, and throuKbout wmlera dioudIbIdb I 

i Dortbem New Mexico and Arliona sod central CalltornlH : I.norpr ('nliramla (Mom 

L - T San I>edro UarUr) aod Ueilco ImouDlalnH ot L'hlhualiual. 

~ ; A1.UKI.— Nnrth In Yukon VaUej to iBtltude of Arctic Circle on Boulh slopes c 

~ t Bndlcott Uoantalu, ireit probabl; nearl; to Berlni; Sen and soutli to Inland aide PbcID 

' ~ i Cout Ranse, and to Ita aeaward aide at Cook Inlet, and posBlblr at bead of Lynn Cana 

f Noted near toternatlonal boimdary Id Yukon Valle)'. north ildr Yiiknn Imslo from F01 

. ft. TnkoD to DeeliDft (Bering Beat. Chandler Rlvpr. Koyiikuk RiTpr. Kndlcott Mouolalr 

~ T^ iin to ? nui rHt. tn mllH ivInK tralkor I.Hke at 
iiHka, : 





Qp to abont 3.r>(10 feel ; Lake Clark nod near N'ouhellne River a 
Cook Inlet at Tj-onek. and on weat alnpe nnd [iliilenn 11 
bead Ljrnn Canal from Skatcwar to tilaclpr. 
iITiaa COLCHBIA. — West to Inland alopes rscltlc Coast Ran^. 
HcQnnitlan, and upper I'plly rivers, about Dense iJikP 
nd Francis rivers, eastern side Caaalar Range, upper 
Blvar above ino miles rrom month. 

-Wbole State but not common; wpat of Caacades from aea I 

MWt of Caarades from l..'iiK) lo 4.r>iK) feet. Niiled Wn<t Was 

itir above 3,(M¥i feet: lorallj on Slale Creek and othpr trll 

IJ*B btlow Ventura, above Newbj'*; In East Wsablngton ? 
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Forest gCDerHllj 1,100 to a.onn teet; Yakima dlrliloii WaBhlngtuD National Fonct nn 
erallT at l.eoo to 3,CO0 r«et: UoDot Rainier NuHoDiit Forest KenFmllj at 2.5U0 to S.W)l> 
(Frt ; noted locally oD NatrhM RWer mar moulh Nile Creek. UonDt Adaoia, caoraoa 
Yakima Bl<rer. Umptanum Creek, aod Columbia River between Prieat RspUa and Sen- 




Call rornta form. 



tinel BlulTii In Saddle MoiinliilDii, nl Wponii (Veklmn f^nntr). Bebert Hprlnff (SMF 
Trlnldid nn Ootumbln RItpf. Iioiiitlnii rounlj-). divide betweeD Colombia and Taklma 
rlveni (Klllltaa Count]'), ttartinc Uountalna. Colvllle Indian Reservation, Ttetntt; Poll- 
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man (Whitman County), and in Wenaba National Forest at 3,000 to 6,000 or 7.000 
feet. 

Okboon. — Whole State bat not common. Noted on Columbia River (northeastern 
Waaco County), Blue Mountains, Cascade (north) National Forest, west shore upper 
Klamath Lake, Sprague River basin (T. 35 S., Rs. 11 and 12 E ; T. 37 S., R. Hi E.), 
Swan Lake Valley, Goose Lake National Forest, and Steins Mountain (southern Harney 
County). 

Califoknia. — Northern part and in Sierras south on both sides to Kern River (Kern 
County), at the north at 5,000 to 8,000 feet and at the south at 6,000 to 10,000 feet. 
Noted In Modoc and Warner Mountains National Forests, at upper end Davis Creek at 
6,100 feet. Trinity Mountains at head Canyon Creek, not known on Mount Shasta ; 
northern Sierras 7.000 to 8,800 feet. Middle Fork Feather River, about Sierra Valley 
above 6,500 feet. Lake Tahoe, 6,000 to 6,500 feet; Stanislaus National Forest general 
at 5.000 to 8,600 feet, locally noted south side of Mount Reba, Highland Creek, Rattle- 
snake Creek, Middle Fork Stanislaus at Mono Road crossing, head North Fork Moke- 
lumne River, 10 miles north of Gardner li miles west of Woods at 9,000 feet (timber- 
line) (Alpine County) ; Yosemite National Park at Aspen Valley and elsewhere at 
5,500 and 6,000 feet; Parker Creek near Yosemite Park line (Mono County) (T. 1 S., 
R. 26 E., sec 18) at 7.S00 feet; Sierra National Forest locally noted South Fork San 
Joaquin at 8,000 to 9,000 feet. Mono Creek up to head. Silver and Fish creeks (tribu- 
taries to South Fork San Joaquin), North Fork Kings River to head, Dougherty Creek 
(tributary Middle Fork Kings River) near Meadow. South Fork Kings River to head 
and its tributaries, Bubbs Creek (up to 10.500 feet) and Copper Creek (up to 9,000 
feet). Crown Creek, East Fork Kaweah up to 1 mile below Farewell Gap and on its 
tributary Soda Canyon at Mineral King, and In Giant Forest at 6,500 feet. Kern River 
Canyon at 9,700 feet. 

LowKK Calivoenia. — Plateau of Mount San Pedro Martir above 8,000 feet a few 
localities. 

The eastern range of this species will be given in n future publication. 

OCCURRENCE. 

Ai«ABgA. — On streams (drier parts), up valley slopes; protected gulches (Cook Inlet) ; 
rolling land and steep hillsides (interior) ; often preferring south exposures. 

West Cajcaoa. — Usually on streams, low-lying land ; also on moderately high situa- 
tions — sometimes characteristic of dry, grassy hillsides (somewhat stunted) ; on all 
slopes, but most abundant on south exposures. 

WASHiifoioir, Origon, Califobnia. — Prefers stream bottoms, benches, moist slopes ; 
leas abundant and smaller on dry hillsides. In Blue Mountains (Oregon), occasional 
groups in open spaces on high ridges. Forms part of undergrowth In yellow pine 
forest on east slope of Cascades — nowhere abundant. In south Oregon, as a small part 
of stand, and much scattered; In thickets obout springs, occasionally over large areas 
of semiarid land. In north California (Sierras) in thickets, stunted, and at elevation 
of red fir, lodgepole pine, on borders of mountain meadows, moist slopes ; southward in 
very high, rocky, moist canyons. Throughout range liest growth is on moi.st. porous, 
well-drained humous soils. Grows in nearly all soils not too wet, but relatively small 
or stunted on poorer and drier soils. 

In PaclHc region generally forms pure stands only over very small or limited areas ; 
to the east It occurs In large pure forests as well as extensively In mixture. In Alaska, 
commonly with balm-of-Gllead, birch, white spruce, alders, and willows (stream banks) ; 
occasionally also with lodgepole pine. Sitka spruce, black spruce, alpine flir. tamarack, 
birch* and black Cottonwood on limited areas. On Kenal Peninsula, in forests of white 
spruce, with black hemlock, balm-of-(>ilead, and birches ; alnnit Cook Inlet, sparingly in 
birch forest with small numbers of white spruce and balm-of-GlIead, mainly with latter. 
At Skagway, atmndant with balm-of-Gllead on river bottoms over extensive areas adjacent 
to Sitka spruce, lodgepole pine, and alpine fir. On the lower Yukon, with birch and balm- 
of-Gllead on hilla. South slopes of Rockies north of the Yukon carry a little aspen with 
white spruce and birch. In west Canada with balm-of-Gllead, black cottonwood (flats and 
lower slopes), birch, alders, and willows (streams), lodgepole pine (dryish terraces), and 
white spruce (slopes and ridges), Engelmann spruce, and black spruce. Grows with white 
and Engelmann spruces and with lodgepole pine singly, but mainly In groups, which fill 
burned or logged areas in coniferous forest. I'sually subordinate In main stands of lodge- 
pole pine. On marglna of swamps, lakes, and sluggish stream banks with tamarack and 
with l>ladE spmee. Not abundant In Washington or Oregon, rarely occurring except singly 
and In small thickets, mixed especially with Douglas fir, and western yellow and lodgepole 
plnca. On Mount Rainier, near lower limit of Douglas fir ; on east slope of Cascades, 
oDdsr Douglas flr and yellow pine from foothills nearly to summit ; with lodgepole pine on 
west slMire of upper Klamath I^ke (southern Oregon). In northern and middle Califor- 
■Ja« In moist placss with lodgepole pine, alders, black cottonwood, and wUlo^«, ^\id Vck. ^ti 
placss (law or tmsl^) with mountain mahogany and othei chapaTT^V. 
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('LiMATic Conditions. — The exceedingly wide nnge from the Atlantic to tbe Pacific 
region and from low to very high elevations ahows adaptation to rery rarted climatic 
conditions, which, for the Pacific range, are essentially a combination of tboae already 
given for the many associates of aspen. 

Tolerance. — Very intolerant of shade throughout life. Its light foliage permlta growth 
in crowded stands, tfnder which there is usually a more or leaa dense berbage. Mingled 
with Rhndy conifers, intolerance of even side shade Is quickly shown by long, clean 
stems and small narrow crowns In full light. 

RKmrtDrrTioN. — An exceedingly prolific annual seeder. Seed of high germination hot 
of trauKient vitality, usually germinating shortly after being ahed. Extreme bnoyance 
results in very wide dissemination by wind. Germination beat and mainly In moist, 
exposed mineral or slightly humous soils. The fact that Its numerous seeds are quickly 
and widely scattered over burned and other cleared landa accounts for Its being the 
first tree growth in many localities, where, however, it is often replaced or gradually 
crowded out by shade enduring associates. It is persistently present more as a result of 
extraordinarily prolific and constant reproduction than of power to cope with Its 
aggressive associates. 

Balm-of-Gilead. 
PopuluH balnamifera Linmeas. 

DISTINGUISHING CHARACTFJtISTICS. 

The balm-of-Gilend, "' bnlsam poplar,*' or " tacamahac,** as it is also called, 
is <1istln^isliable in general npi)earance by its lustrous, very dark green leaves, 
wbich, as they tremble and turn in tbe breeze, show glinting flashes of their iiale 
gr(»en and bright rusty brown under surfaces. Height, from 75 to 80, aometlroea 
00, feet and diameter from .10 to 40 Inches ; very old trees are from 4 to 6 feet 
throujrh. Stem straight and clear of branches for from 30 to 40 or more feet : 
the large thick limbs, trending upward strongly, form a rather long, narrow. 
and irregularly oikmi crown. The bark of large trunks Is slightly reddish gray 
and has regular deep furrows and wide ridges, while that of the limbe and young 
trees is brownish-gray, sometimes with a greenish shade, and Is smooth. Tear- 
old twigs are clear, shiny red-brown, with conspicuously large, sticky bads 
(fig. 100). End buds are about an inch long and buds from the sides of twigs 
are from five-eighths to three-fourths of an inch long. Tbe bud-scales are thickly 
coated with a yellowish, pungently fragrant balsam, with which the yonng leave* 
are also covered. Mature leaves (fig. 106) are thin, somewhat leathery, smooth, 
dark shiny green on the upper surface, light green or often mst-colored, and 
very veiny beneath ; from 3i to about 5 inches long and 2 to 8 inches broad ; 
leaf stems snuN)th, very slender, round, and from If to about 2 inches long.* 

Wood, of light weight, soft, rather fine-grained, pale brown; not distinguisth 
al»Ie in general api)earance from that of other timl)er poplara The large trunks 
give clear, wide lumber which is l>eing more and more used for box and cooper- 
age stock in place of pine and other more valuable timi)ers, as well as for paper 
pulp. Its ct>nnnercial uses are likely to increase In the future. 

I^.NOKViTY. — Not fully determined. Trees from 14 to 17 inches In diameter 
are from 40 to 50 years old. 

BANGE. 

Alaska to Hudson Bay and Newfoundland ; southward to northern New Bnglaiid and 
northern New York, central Michigan and Minnesota, South Dakota, northwestern 



«A well-marked variety Is Populus halsamifera candicans (Alt.) Qraj, a large tree 
with less upright branches, more open crown, and with wide heart-shaped leaves, which 
are usually silvery w^hitish beneath, minutely hairy on their margins, mid- and other 
veins, and on the leaf stems (flg. 107). It has been long cultivated for omanMnt la 
eastern United States and Canada, bat nothing authentic is known of Its natlfs raaga. 
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Nebraika. Dorthern Uontaaa, Idaho, and Oregon. West of IIiidBon Bay. abundant on 
(II Gmt platDB rlTcra of Canada. eit«ndlDK nwthvard In Mackenxle River vnllpy lo 
(abon lat. 68') within 40 mllee of Arctic Ocean, and westward In Alaska to Berins Sen. 
Lc^ Bbandaot aontliward In Its weitem ranee- 1 




Fio. 10(1. — Pnptilif baliamtfcra. 



Ilrj-a and main trUjuterlcH ; probablf r«malnln(t north of 
at Chllkoot ran (head of l^nu Canal), where It maj 
I short diatanre. and at Cook Inlet, where, from Bering 
I PnilDiula and meets FiclOc coast totmrt. 
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Abundant here about TurnBgaln Arm ot Cook Inlet, at Hope, at moutb of Reaomctlon 
Creek, nnd up west side o( Kenal I'cnlDaula la Keoal Lake, reaching nearlj to Hmbfr- 
llne (l.eoo to 3.00U feet), belns commoD also at Tfooek, aod probaUr dowD wnt 




rar BH lllamna Bay ; reportnl t 
Inland. Vi'rtitmi llmltii Id Alaska an> llmltn of tnv growth tBerloB Sea aad Arelk 
Oi'PnDI. aa aro nlaii ItK nortUrrn LImliK ivuller of Niuitnk lllver. Ut 08*. Ions. IW' 
eicrpt Ibat Populv balm ml (era la unknown In Turupf RlTVr Valley, b«t ocom !■ 
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AnaktQTiik RlTer Tallej (branch of ColTille River) , on Arctic watershed of Endicott 
Ifoontnlns, here reaching Its northmost iimlt (lat. 69'* 20' > at 75 miies from coast. 
Abundant tluroushout Yolcon River Vallej bottoms and also on felopes. Extends, on 
■oath alopes of E^ndlcott Range, to about 1,000 to 2.000 feet, on Koyalcuk River to about 
S.00O feet, on White and Upper Tanana rivers to about 3,500 feet, on lower Stewart 
Rlrer to alwut 2,500 feet; on south slopes of Alaslca Ran^, near Coolc Inlet, to about 
1,200 f^t, river bottoms on Cbitina River and in Skolai Mountains, on upper Susbitna 
and Copper rivers to somewhat higher elevations, Slcwentna River to 2,500 feet, on 
Berth and west slopes of Alaslca Range to 3,500 and 4.000 feet, valley of Kobulc River 
(western tribatary of Arctic Ocean) to 1.000 feet 

Okboox. — Reported from eastern part, but deflnite records are wanting. 

Native range of Po^ulu* baUamifera candicaHS unknown, but the tree Is cultivated 
and escaped from cultivation from New Brunswick to Georgia and west to Minnesota. 
It may possibly be met with In the Pacific region. 

The detailed range of this tree east of the Pacific region will be described In 
later bulletins. 

OCCURRENCE. 

Alluvial stream bottoms, flats, borders of lalies and swamps In moist sandy and grav- 
ely soils, which are often rich and deep. Forms pure stands and Is more cr less mixed 
with black and white spruces, birches, alders, and willows. 

CuMATic Conditions. — Characterized by humidity, heavy precipitation, very low tem- 
perature, short growing season, and long, severe winters. 

ToLESANCB AND REPRODUCTION. — Not determined. 

Black Cottonwood. 
Populus trichfK-arpa Torroy and Gray. 

DISTINGUISHING CHARACTERISTICS. 

Black Cottonwood, the largest of our poplars, under the best conditions for 
growth. Is from 80 to 125 feet high and from 3 to 4 feet iu diameter; trees 
Somewhat taller and from 5 to 6 feet through occur much less commonly, while 
over much of Its range It is under 50 feet and from 12 to 18 inches in diameter. 
5lie pale gray, deeply and regularly furrowed trunks are clear of branches for 
ftom 50 to 80 feet or more in the best grown trees, straight, or, often, with a 
'ong, slight bend. Smaller trees, grown under less favorable conditions, have 
^elatlvely long, clean trunks, except in the open. All have rather open, short. 
Wide crowns of thick upright branches. The furrows and ridges of the trunk 
berk, often nearly 2 inches thick, are distinctly and sharply defined. Young 
twigs are indistinctly angled, later becoming round, shiny, and re<ldish yellow. 
The similarly colored buds, from flve-eighths to three-fourths of an inch long, 
are often curved (as If bent) and covered with a fragrant, yellowisli-hrown gum, 
ttotn which the tree gets the name, " balsam cottonwood." Mature leaves (figs. 
108, 109) are thick, leathery, and smooth ; det»p slilny green alxive, and silvery 
White or whitish beneath, with rusty areas and veiny. Mldveins and their 
branches, as well as the slender, round leaf-stems, sometimes verj- minutely 
hairy. In dying, the leaves l)ecome a dull yellowish-brown. Wood, soft, 
atralght-grained, fine-grained in dense stands; dull grayisli-brown. Large logs 
obtainable from the best grown trees give clear, wide lumber and other matt»- 
Hals which are extensively used in the range of tlie siiecies, esi>ecialiy for coop- 
erage stock. It is likely to be even a much more imi)ortant soft woo<l in the 
tiortbwest Pacific region than it is now, owing to the scarcity of other broad- 
leaf timber trees suitable for the special purposes to which this wood can 
be pot. 

IiOiiaB?rrr^ — ^Not fully detennined. Probably attains tlie greatest age of any 
<lf our iMitlTe flfiecies. Tnuiks from 2 to 3 feet in diameter nre from 85 to 110 
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treo 4:il iiichi-s in tlinmetcr stioneal an age of 112 yeari. Tte 
w» — iiriw viT.v lurgL'ly cut fur lumber — would donbtleiv show 
r ITD jci 




Bouthward thraueh lutcrlor XdkoD TwrriWI- 
I. tn iiouthFra t'slirornla (Ban Jaeliilo lin**' 
id UoDtana. Northcni riai* ■till li 
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AI.&SCA. — Piotiablr «■ cMWt from north end of Kodlak Island. liUniDR B»j, Cook tnlet. 
■od KfdbI t-cnlnmiln nMwBTd to Ljdd Canal ind Stihine RItct. cilpodlnK Into tlie Inle- 
rlor In Brltlsb territory down Lewea. I>e]l7. Frani-cB. upper Llard and probahlf upper 
Peace and rarmip rtrera. and tbrougbout region east of mait ranges at this latitude. Ou 




rio. inn. — ropHlui Irlrhomrpo. leaf of TlRorout 



rinr banks ma* Wandi of I.rnn Cannl. ren.' 
Lvallr noted at Bontbi of l^vn. I>11y. 
t^ktaMlB, Talya, lower Cbllkat. and Cbllk 
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Wkktkkn Taxada. — Not knowp to, bat probably does, extend soathward In interior 
British Columbia, and possibly also on seaward side of coast mountains; unknown on 
Queen (*harlotte Inlands. 

VANTorvKR Island. — Noted on Han Juan River (southwest coast.) In lower Frascr 
River Valley up to Yale, and in rolumbla River Valley at Donald, and westward In low 
valle.vs of Selklrks to Knmloops Valley, here ascending to about 7,000 feet elevation. 

Washington. — Wasbln^rton National Forest (West) common np to 5.000 feet, locally 
roted at Femdale and on Nooksak and upper Skafrit rivers (Whatcom County). Easten 
division at 1.100 to 4.000 feet, locally noted on I^ke Chelan, mouth Stehekin River and 
iionr top Cascade Pass. Yakima division up to .3.<N)0 feet, noted on Wenache Mountalni, 
Mount Rainier National Forest, up to 4.200 fept. locally noted on Nlsqually River at 
Ashford and up to a point abovo I>ongmlre Springs and on Mount Adams. Olympic 
Peninsula, locally noted on north and south forks of Skokomish River, 12 miles 
of HoodHi>ort and 8 miles south of I^ke C^ushman. and at head of South Fork (Mi 
(*ounty) and in Quenlult Indian Reservation and at I>ryad (Chehalls County), la 
central part of State noted In Klickitat County and in Klttftaa County, locally la 
canyons of Yakima River and Its tributaries, T'mptanum Creek, Atanum and Wenu 
rivers (up to 4.1!<K) feet), and on west slope of divide between Columbia and Takimt 
rivers ; on Columbia River from Saddle Mountains to Egbert Springs (near TrlnMad, 
Douglas <'ounty). Snake River (Columbia County) at 1.5(M) feet. Blue Mountains, at 
Almota and (^olfax (Whitman (^ounty) and Spokane (Spokane County). 

<)RB(;0N. — Both sides of Cascades and east, at the north to Bine Mountains and at 
the south to (loose Lake. Noted on I>es<'bute8 River In northern Wasco County, Colum- 
bia River in Wasco. Sherman. GUI lam. Morrow, and rmatilla counties, John Day Riv^ 
from Ilay Creek to mouth (Gilliam County), coast region of Clatsop County. Cascade 
(North) National Forest up to 1.000 feet. Blue Mountains National Forest locally 
noted on .Tohn Day River and Its tributary, Cottonwood Creek. Noted in Wenaha and 
Goose Lake National Forests. 

California. — Abundant In Sierras and southern cross ranges, but much less fre<inent 
In <-oast mountains ; generally at .3.000 to 0.000 feet elevation. Klamath National Forest 
in low situations. Vicinity of Mount Shasta only on Shasta River, at about 3.000 to 
4.000 feet, and near SIssons on head of Sacramento River at about 3,500 feet. Shasta 
National Forest on streams In yellow-plne belt. I..ocalIy noted as follows In nortbera 
coast ranges : I^wlston trail west of town of Shasta (Trinity National Forest) ; South 
Fork Eel River (Stony Creek National Forest) ; near Mountain House (Round Valley 
road from T^klah), western limit, and occasional stations to north; Mitchell Canyoa 
(Monte Diablo): San Ix'andro Creek (near Alameda). Southern coast ranges: Near 
Gllroy on Carnadero Creek (south end Santa Clara Valley) ; near Buenaventura oa 
Santa Clara River; Monterey National Forest, on constant streams, at 600 to 2.700 
f(M.>t. as on Sur, Carmelo. Arroyo Seoo. San Antonio, and Nacimlento rivers. San Luis 
Obispo National Forest, at 5(M) to 2.0O0 feet, preferably in such perpetual stream bedi 
as San Luis. Arroyo Grande, and Huasna rivers. Coast Islands, Including Santa Catalina 
and Santa Barbara. Sierras : Pliimns. Diamond Mountain, and Lassen Peak National 
Forests : rare In foothills : thence throughout western slope to point on South Fork 
fif Kern River 10 miles south of Monache Meadow (lat. 36°) ; almndant on larger 
rivers at from .S,()()0 to 0,000 feet elevation. Abundant in Stanislaus National Forest 
and on lnr;j;er rivers In Sierra National Forest. Locally noted as follows in SIcmf: 
Middle Fork Stanislaus River Itetween Cow and Lily creeks, and on Mill Creek and 
in Donalds Flat: Yosemlte River: Middle Fork San Joaquin RlTer at Balloon Dome: 
Middle Fork Kln^rs River near Crown and Blue creeks, and at Tehipite Dome; Sooth 
Fork Kin^s River at c;o<iard Creek. Converse Basin, and Simpsons Meadow; BuMi 
Creek (tributary South Fork of Kings River) ; Big Arroyo and Soda creeks (brancbM 
Kern Riven : East Fork Knweah, al)ovo Mineral King, to headwaters, and on MarMe 
Fork Kaweab : Kern River at Funston Creek. l>eIow Little Kem I^ke, and up to Eaft 
and West forks: South Fork Kern 10 miles south of Monache Meadow (southern llaK 
known In Sierras). On east sIo|»e of Sierras, only on Ilockett trail to Owens Valley, ib^ 
in Tniekee River valley, Nevada, there ascending cr(>eks to 7,000 feet : also on Panamlit 
Mountains (east of Sierras In California), where trees were seen In Hannopee Caayoit 
at S.r>oO feet. Tehachapl Mountains. In Tejon Canyon. Southern cross ranges and sootb* 
ward into San .Taclnto Mountains: generally at 1.000 to fS.OOO feeL Santa Bartait 
National Forest canyons of jHTpetual streams In Santa Maria, Santa Ynes, Santa Ba^ 
bars. Matilijn. Pirn-Si^spe. Newball. and p:ilzal>eth ttaslns, at 500 to 5,2S0 feet, soaae- 
times extendini; down Into vnlleys. San (isbrlel National Forest, not ivrnmon belev 
4. .'(HI fiM't : locally noted on foothills near Pasadena and on San Gabriel River op to 
r.<Nio f<H>t. San Bernardino Mountains, south slopiMi up to .'>..300 feet; locally noted !■ 
Santa Ana Canyon from mouth to " PInra." '2.Mt(\ to r>.mN) feet, and on Keller and B«r 
cn>eks. San .Tacloto Mountains, noted on San Jacinto River and Tabqatta Creek tt 
6.000 feet. 
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OCCURRENCE. 

At lower leyels on river bottoms, sand bars, and banks, in sandy, humous, rich soils. 
where It is largest ; at higher elevations, in canyon Imttoms and gulches, in moist, sandy 
or gravelly soil, where it is much smaller. 

Forms belts and limited forests of pure growth, or occurs in mixture. At north, with 
willows, red and Sitka alders, vine and broadleaf maples, lowland fir. Douglas fir : south- 
ward, at higher levels, with red and white alders, Incense cedar, and occasionally Doug- 
las fir. 

Climatic Coiiditions. — Not fully determined. Climuto in ro^ion of best growth is 
marked by great humidity and precipitation and by moderate temperatures. Beyond 
influence of sea and fogs, where the tree is subjected to dry atmosphere and Is dependent 
upon soil molstare only, growth is smaller. 

Tolerance. — Verj* intolerant of nhade throughout llfo. Very rapid, persistent growth 
permits it to hold its own in mixture with more tolerant conifers, among which its small 
crown Is carried high into full light. 

RBPaoDUCTiON. — Prolific annual seeder. Seed has a high rate of germination, but very 
transient vitality. Reproduction good on moist, l>are, humous or sandy soils, but very 
abundant on wet bars. 

Fremont Cottonwood. 
PopuluH frrnioutii Watson. 

DISTINGUISHING CIIAILVCTERI8TICS. 

In its natiTe range Fremont cottonwood is not known us such, but simply 
an *• Cottonwood," a nnme which should Ik? replaced by the more distlnctivt? one 
coined from the technic*al name and adopted here. This tree was long supposed 
to be the same as the big cottonwood (/*. (Icltoidrs) of the Prairie and Eastern 
States, which it very closely resembles in general appearance. Again, until 
recently, there had been no stable character found by which to distinguish it 
from the perplexingly similar cottonwood (P. trisHzmi) of western Texas, the 
Rio Grande Valley, New Mexico, and contiguous Mexican territory. Fremont 
cottonwood differs from the latter species in the much longer stems of its seed 
capsules. 

Ordinarily Fremont cottonwood is from 50 to 75 feet high and from li to 2§ 
feet in diameter ; rarely it is from 80 to IK) feet and 4 or more feet through. The 
tronka, clear of branches for about half their length, are seldom straight, but 
are more or less bowed or leaning. Thick limbs and their drooping branchlets 
form a Tery wide, ronnd-topi>ed, oi)en crown. The rough, very deeply furrowed, 
thick bark is extermilly dark grayish-brown and clear red within : the wide, 
distinctly cat ridges are connected irregularly by smaller lateral ridges. Bark 
of large limbe and young trunks is only slightly seamed and pale ashy brown. 
Tear-old twigs are smoath, pale yellow, yellowish gray as they become older, 
with sliinj greenish buds. Mature leaves (fig. 110) are smooth throughout, 
leathery, ratlier thick, clear yellow-green and shiny, with flat, yellow stems. 
In dying, tlie leaves become a bright lemon yellow. Wood pale, dull brown, 
considerably lieaTier than that of other cottonwoods, fine-grained, soft, brittle, 
not durable, and specially liable to crack badly in seasoning. Much used locally 
for fuel, but lias no commercial use. 

Fremont cottonwood is of very great servi<*e for protecting and holding the 
soft sliifting banlw of bottomland on western streams, where it is the only tree 
tliat marks their nietindering c<)nrs(»s. 

LoHOEvmr. — Not fully determined. Appesirs to grow rapidly to nuiturity 
and to be short-lived. One tree :{<U inches (inside of bark) showed an age of 
only 29 Tsus, Further investigation of tlils tree's age limits are desirable. 
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San Joaquin Rirer Valley, on foothills of southern Sierras, and on southern coast ranges, 
Dp to 3.000 and 5,000 feet elevation. Locally noted as common on South Fork of Kern 
River from below Canebrake Creek to Isabella ; on Kern River to Kernville, at a point 
8 miles below Isabella and at Bakcrsfleld. East side of Sierras, only on Cottonwood 
Creek (west side of Owens Lake), and on Cottonwood Canyon in Panamlnt Mountains. 
Probably elsewhere also on southern east side slope of Sierras and on ranges cast of 
them. Coast ranges of southern California : Santa Lucia and San Luis Obispo mountains ; 
abundant generally on streams at 200 to 2,600 feet elevation. Including Sur, Carmelo, 
Arroyo Seco, San Antonio, Naclmlento, Carrlso, Salinas, and Santa Margarita rivers. 
Elsewhere, scattered throughout southern California on streams, on edges of deserts, and 
on lowlands between the mountains and sea. Santa Barbara National Forest : All 
watersheds, at 900 to 5,280 feet. Including Santa Maria, Santa Ynez, Santa Barbara, 
Matilija, Piru-Sespe, Newhall, and Elizal)eth rivers. In all canyons of Tehachapi Moun- 
tains, including Cafiada de las Uvas and Tcjon Canyon. Rare in vicinity of Los Angeles, 
occurring at Fernando. Not detected in Santa Anu Range. Lccally noted as follows: 
San Gabriel National Forest, in Tujunga Canyon (2 miles from mouth), at 1,600 feet; 
Mohave desert, at Victor on Mohave River : San Bernardino Mountains in San Ber- 
nardino Valley, Santa Ana Canyon and Bear, Keller, and Mill creeks. Common in San 
Diego County south of San Luis Rey River, extending westward nearly to sea and 
eastward into desert to tree limit ; noted at Jamul Creek, 15 miles from sea, near 
Mexican boundary ; Mountain Spring, east side of Coast Range and Just north of 
Mexican boundary, at 2,500 feet; Salton River (Colorado Desert). 

The detailed range of Fremont cottonwood outgide <»f the Pacific region will 
be dealt with io a future i)ublicatlon. 

OCCURRENCE. 

Confined to alluvial stream bottoms and their l>orders. in moist sandy and humous 
soils, or In moist gravelly ones. Very dependent upon soil moisture, of which the pres- 
ence of this tree is always indicative. 

Forms strips and small bodies of pure growth, or is scattered In mixture with willows 
and occasional western sycamores and white alders. 

Climatic Conditions. — Climate marked by high temperatures and small precipitation ; 
air Is dry in some parts of range, but humid in others, through influence and proximity 
of sea. 

ToucBANCB. — ESxtremely intolerant of shade throughout life. 

Bkpbodcction. — Similar to black cottonwood. 

Family BETXJLACKS. 

ThlB family contains the birclies and alders, well known and widely distrib- 
uted forest treea and shrubs. They are charucterizeil by their small, scaly fruit- 
ing cones, which somewhat resemble in form those of the true cone-bearers. 
The minute seeds (nuts) are produced under tbe scales of the cones, which in 
the bireties fall to pieces wlien ripe, scattering the see<l, but which in the alders 
remain intact, after liberating the seed by a spreading of the scales. In this 
respect ttie cones of these trees bebave almost exactly like those of some of 
tlie conifers. Male and female flowers are each borne on different pjirts of 
tbe same tree, usually on different parts of ttie tauue branch. A furtber striking 
analogy betweoi the re|)ro4luctive organs of these trees and the pines is the habit 
of forming either partly develoi>ed male flower clusters alone, or both male 
and female flower clusters, during the summer previous to their opening. These 
may be seen on tbe leafless twigs of birclies and alders in winter, during which 
tbey remain in a quiescent state until spring, wben they again begin to grow 
and tlie flowers open— commonly before the appearance of the leaves, which (in 
our species) are shed annually in autumn. The leaves are borne singly on the 
branches (neTer in pairs, one opposite another). 

The wood of tbese trees is dense in structure, and its very minute, numerous 
pores are diffused irregularly throughout the annual rings, which are very in- 
distinctly defined. All are useful forest trees, and some are especially valuable 
tor tlieir timber. With few exceptions, they require moist soils. 
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BETTTLUS. BIBCHE8. 

Without exception, the tree and shrubs of this group are called birches. 
In most of the species the baric of young trees Is smooth and often sep- 
arable into i>ai)er-Iike sheets of a chalky-white, yellow, orange-brown, red- 
brown, or copi)er color; one or two species, however, have gray-brown bark, 
not separable into layers. Old trees have furrowed, scaly bark. The fine, 
dense structure of the hard wood and its comitaratively indistinct annual 
layers are also characteristic, while most birches have beautiful, reddish- 
brown heartwood, which is commercially of great value. The very fine, 
round twigs are conspicuously marked by long-persistent, light-colored spots. 
Year-old twigs produce, the succeeding year, two leaves from the side bmls, 
while from the end^ bud a new shoot grows with only one leaf at a point 
Young twigs and the inner bark of several birches have a fragrant, winter 
green taste when bruiseil or chewed (they are not poisonous). The cylindrical 
male flower clusters, partly mature<l the previous summer and so remaining until 
early spring, one or several together, are long, tassel-like bodies hanging down 
from the ends of the twigs, back of which the very much smaller, cylindrical, 
quite or nearly erect female flowers proceed from the short, 2-leafed, thorn-like 
side twigs. Flowers jippoar l)efore or with the growing leaves; female clusters 
develop Into cylindrical or elongated cones, under the scales of which are Iwme 
ver>' minute, brownish setnls with two gauze-like wings. The cones mature and 
fall to pieces in late spring or early summer, leaving on the twig a central 
thread-like stem, to which the scales were attached. Sown thus early, the 
seeds germinate at once in moist, shady places, and the seedlings mature suffi- 
ciently that season to pass the winter safely. It is l)est, if i>ossible, to sow birch 
seed soon after it is gauthered, slncre by storing it until the following spring 
much of its germinating i)ower may be lost 

Few of the Pacific birches are of imiwrtance for their wood, because within 
the region most of tlioni are too small or infrequent to form stands sufficient 
to supply connnercial or domestic us(»s. When they o<»cur with a few other small 
tret»s, they are useful as a protcntive cover (»n canj'on streams, but otherwise they 
are nninii»ortant for tlie forester. Eastern and northern representatives of the 
group are much more imiK)rtant forest and timber trees. 

The birches from whirh our siKM'ies descended existed in early geologic times. 
Kemains of them are found in the Cretaceous rocks of the Dakota formation 
and in the more recent Tertiary formjitlons. In Tertiary times they inhabited 
the north central and northwest coast region of this continent. Many species, 
now extinct, also existinl in Kuroi>i' <luring the K(K.*ene and Miocene periods. 

Nine tree birches gnnv in the T'nited States and adjacent Canadian ter- 
ritory, of which four inhabit tlu» Pacific n^ion. 

Western Birch. 

lictultt (H-ridnitalis Hooker. 

DISTINCJUISIIING CHARACTERISTICS. 

Very much confusion has existed regarding the identity of the true Betuia 
occi(i(^^ttalis, which, so far as now known, occurs only in northwestern Wash- 
ington and adjac<»nt territ<»r>- in British Columbia. To Prof. C 8. Sargent 



* The InHt bud on a Konson's twit; in not strictly n tcrmlnul bud, such as Is produced bj 
oakR, pines, etc., hut n side or latcrnl l>ud, whicli appt^nrH terminal because the ImmatuR 
terniinnl part of the shoot dies and falls late in autumn or in winter. This is true 9l 
all birches. 
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belongs tbe credit of flnally sepnratln^ tlilN tree [roni tbe red-l>rown or bronze 
tmrked tree (B. /oHilnoflit Sargent) of tbe Sierra nnil Kooky Monntaln rcgloDs, 
and also from tbe paper blrcb, B. papi/rifcra, n form of which wag thought to 




h Colambia and Wnfhlnglon. The littler, a more enHtern nud fur 
1 trat^ la not known to rench tlie range of the western birch. 
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Not locally called " western birch," but simply " birch.'' It id very desirable, 
however, to use the more distinctive name given here, which is derived from the 
tree's technical name. 

It is the largest of our Ifirches and, indeed, of any known species of birch. 
Height, from 80 to 90 feet (not rarely 100) ; diameter, from 2 to 3 feet, or 
occasionally larger. The smooth, shiny, light orange-brown tmnks are dear 
of branches for from 40 to GO feet, while the branches of the 8i>reading, opeu, 
rouud-toppeil crown droop considerably. Young trees have rather compact, 
conical-shaped heads. All but the lower slender branches trend upward, bat 
with age they become more and more drooping. The thin bark is separable 
into tliiu sheets, the freshly exposed surface being a clear orange-color. Tear- 
old twigs are clear, light yellowish-brown, more or less very minutely hairy, 
and with very few si)eck-lllve glands (abundant on young twigs) ; later, the 
twigs become smooth and arc without hairs and very shiny. Mature leaves 
(fig. Ill), from 2^ to 3^ inches long, are thin, marked with minute dots (made 
by resinous glands which cover the young leaves), dull deep green above (mld- 
velns hairy) and light j-ellowish green beneath, where the yellow midvein and 
its larger branches are minutely hairy. I^af stems, more or less hairy and 
minutely glandular. Mature cones (fig. Ill), somewhat erect, are about 1| to 
1^ inches long and one-half inch or slightly less in diameter. Cone-scalai 
(fig. Ill, 6) very minutely hairy on the outside, especially on the margins. 
Minute seeds (nuts) with pale, very thin wings on two sides (flg. Ill, c). 
Wood : Nothing now known of the cliaracteristics of the wood, but since the tree 
occurs only occasionally, it is iu)t likely to l>e commercially Important. 

Longevity. — No records of age are available. 

RANGE. 

Extreme northwoRtcrn Wasblnfftoii and HoutbweRtern British Columbia ; posnibly In 
central British Columbia, eastern Washington, Idaho, and Montana, Range little known 
at present. 

BuiTisii Columbia. — Mainly In liOwer Fraser River Valley; a few trees at Tariooi 
points on VancouTer Island, and reported at Donald, on Columbia River (long. 118*). 

Wahfiincton. — Vicinity of TuRot Sound, extending inland on Skagit River (abore 
Ruby Crei'k) to 4.000 feet in Cascades, and southward at least to Seattle; occurs alM 
on Islands of Pu^et Sound and on shores of Gulf of Georgia and Straits of Puca. Lo- 
cally noted at Sunias Ihralrlo and Kverson, In Whatcom County. Reported on Tukannon 
River In eastern Washington, in Blue Mountains, at a point 10 miles southwest of Poll- 
man, and in Whitman and Stevens counties. Much more careful field study Is required to 
define the eastern range of this tree, which appears to approach. In some IndlTidutli. 
occasional western forms of Bctula papyrifvra. A birch recently found In Idaho and 
Montana resembles the latter sficcles, but it Is suspected of being B, ocddentalU. 

OCCl'RRENCE. 

On Imrders of streams, margins of meadows and lakes, in rich, moist, humous sandy and 
rocky soils. Nothing further known now of occurrence nor of silvlcal characteristics. 

Kenai Birch. 
Bctula kenaica Evans. 

DT8TINGUI8IIING CHARACTERISTICS. 

The Kenai birch is a comparatively new and little known Alaskan blicb. 
called " red birch " and " black birch," names long ased for the eastern birch 
{Betiila nigra). The name ''Kenai birch,'' coined from the teehnical name^ Is 
proposed to avoid confusion with names already appropriated. 
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somewhat upright from seven-eighths inch to about 1 Inch long and approxi- 
mately three-eighths inch thick. Cone-scales, minutely hairy on their maigins 
(fig. 112, c), and the very small seeds (nuts) with thin wings on two aides (fl^ 
112, h). Wood: Nothing is now known of the characteristics of the wood, 
whi<rh, however, on account of the tree's rarity, can be of little commercial use. 
liONGExiTT. — No records are available of the age of the tree or of Its sllvical 
requirements, concerning which observations are needed. 

RANGE. 

Only on sea side of coast mountains of Alaska from head of Lynn Canal westward to 
Kenal Peninsula and north end of Kodlak Island. Here, associated with Piera 9itchru- 
8i8 and Betula aloMkana, and roachlng the same elevations as spmce; on Lynn Canal. 
grovF\iiK to al)out 2.000 feet elevation; on Prince William Soand, to aboat 1.000 feet: 
while on Kenai Ppninsnla it is abundant on top of plateau, extending np slopes to about 
2,000 feet. At Sunrise, on shore of Tumagain Arm, and southward on west shore of 
Cook Inlet to Halibut Cove. Kachemak Bay ; possibly extending inland, around head cf 
Alaskan I'eninsula, into the interior and up Sushitna and Copper rirers, as well as over 
passes at head of I^ynn Canal. Reported on Koyukuk River above the Arctic Circle. 
A few trees occur l)ack of Kodlak village on Kodiak Island, while the species grows 
abundantly in valley at head Of Rn;;Iish or Womens Bay, 8 mUes south of Kadiak 
village. 

White Birch« 
Betula alaskana Sargent 

DISTINGI'ISHINO CHARACTERISTICS. 

White birch Is a llttlo-known Alaskan species. Its possible relationship to 
some of the lmi)erfectly known Asiatic white-barked birches has not been deter- 
mine<L The earliest record of it is from specimens collected on the Saskatchewan 
River in 1858. after which date its identity' was in donbt nntll 1901. There Is 
still much to be learned of Its forest habits. 

Ordinarily from 25 to 35 f(K>t hiph — sometimes 50 or 60 feet and abont one- 
half foot to 1 foot through. The hard, firm bark of lan?e trees is thin, occasion- 
ally almost white, but usually light reddish-brown, and Is separable Into thin 
scales. The slender twigs, reddlsh-browu and smooth, are conspicuously covered 
with minute, resinous, gland-likc si)ecks, as are also the young leaves. Mature 
leaves (fig. 113), thin, smooth, deep green on their top sides, lighter green be- 
neath, and smooth or minutely lialr>' on the small veins, as are often the deli- 
cate, reildish leaf stems. Mature cones (fig. 11.3) more or leas drooping, from 
li to about U inches long and approximately one-third Inch through. Gone 
scales (fig. 113, c) minutely hairy on the margins; the very small seeds (nuts) 
have broad delicate wings on two sides (fig. 11.3, h). Wood: Nothing Is now 
known of its quality and other characteristics. The fairly abundant occurrence 
of the tree may render the wood, which Is probably similar to that of the eaiit- 
eni paper birch, of commercial luir)ortance for some of the same purposes (small 
tumer>', et<*.) for which that tlnil)or is extensively used. 

Longevity. — No records are available of age. 

RANGE. 

Western Brltlnh America and Alaska from Saskatchewan River and northern Bocklct 
northward to mouth of Mackenzie River; on south side of Endicott Range, In Alaskit 
nud westward to the Arctic Ocean and Berin)? Sea; and south to sea aide of A'»«*^» 
Pacific coast rauKes. Distribution Imperfectly known. 

Wbhtkun Canada. — Saskatchewan River and westward from Prince Albert (aboet 
lat 6b**, long. 106**) ; northward (probably only near eastern base of Bockles), to 
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known now of lU southern limit. Extends down Stiklne River to KloocbBUin Canjon 
(where river crosses coast range > ; occurring frequently with spruce and cottonwoodi 
northward throughout region east of coast ranges, except on Upper Felly ElTer above 
noole Klver. Locally noted on Dease River, headwaters of Liard River northward to 
Frances Lake, where timlier line Is about 4.000 feet : on Stewart, Klondike, McQuestion. 
and Yukon rivers; at Dawson. Fort Selkirk, on Peels River, and at Fort Slmpaoa. 
Lewes River, but not above head of FIfty-mlle River between Lake Ifarah and Lake 
I^barge. 

Alaska. — Probably not on sea side of coast mountains, except at Lynn Canal and 
west of it, on Kenal Peninsula and about Cook Inlet. Common in interior valleys and 
throughout Yukon River Valley. In mountains, and toward west coast, northward as 
far as timber extends. Noted on White and Tanana Rivers (up to 3.400 feet). Copper 
River (below 2,(XX) feet), Sushltna River to headwaters, Chltna River (tributary to 
Sushltna) and adjacent Skolal Mountains, Kuskokwlm River from Kolniakof to bead- 
waters, Allen, KanutI, Dall, and Kowak rivers (up to about 2,r»00 feet), Koyukuk River 
up to Roberts Creek, and Chandler River to a few hundred feet above Chandler Lake 
and on head tributaries to (iO() feet alMve main river. Sea side of passes at head of 
Lynn Canal from point a short diHtance below summit, becoming very conunon at low 
elevations nearer sea ; locally noted at Chllkoot, Portage Bay, and on Chllkat Inlet 
Abundant over Kenai Peninsula plateau, reaching timberilne, with white spruce and 
balm-of-(;ilead, at 1,(UK) to 2.(M>0 feet elevation, and extending to shores of Tumagaln 
Arm, up SuHhitnu River and Its tributaries and also to west side of Cook Inlet : liere 
abundant, especially at Tyonek, reaching 2.(HK) to .'{.(NK) feet elevation. Occurs sparinflj 
farther south on west shore of Cook Inlet at head of Iliamna Bay, and inland about 
lakes Iliamna and Clark (southern limit of tlmlier at head of Alaskan Penlnsola). 

occurrexcf:. 

In vicinity of streams and on lower hill slopes In moist gravelly soils, mingled witb 
spruces and other conifers of its range. Sllvlrnl habits, etc., undetermlnecL 

Mountain Birch. 
BctuJa fontinaliM Sargent. 

Di8TiNc;risnix(; characteristics. 

Mountain l)lrcli is a Rlender, /graceful tree or tall shrub, long known as Belula 
occitlcntaUn I looker, a naiuo which is now known to belong to an entirely differ 
cnt tnn?. This dis<f)very n(H^t»ssitat(Ml jrlvlnj? tlie mountain birch its present 
name, lictula fouthiaUM. TIkto is still somo doul)t, however, in regard to the 
true identity of at least one form of this tree. This can be cleared up only by 
furtlier flold study. 

This trcM^ lias s<'voral conflicting and inapi)ropriate field names, such as 
"black birch," " swiM^t lilrcli," "cherry blrdi," "water birch," and ** canyon 
bin*li.** Mountain Itlrcli is i)roiM>siHl as moiv suitable, since the habitat of tlie 
tnns in c(mtrast witli that of most otlier birches, is distinctly a mountainous 
one. 

Very commonly a Hlen(ler-stemme<l, shnib-llke tree from 10 to 15 feet high 
(in dens<» thickets) . l)ut sometimes from 2r> to .">(» feet high and from 6 to 10 
inclM»s througli. Tlie d<»ep, slilny, ohl-coniK»r-<'oh)re<l Imrk of the trunks dis- 
tlngulslM»s It from otlier as<K-lat(Ml triM^. The thinly foliaged crown Is composed 
of very slendtT l>ranclM»s with delicate i)endent twigs. When young the twigs 
are gre<'nisii and more or less thickly covennl with resinous, sblny dots (glands). 
wliich disapi)ear gradually in one or two seasons, during which the twigs 
lKH*ome (le<']> nni-brown or copiKT-brown and more and more shiny. Mature 
leaves (flg. 114). n^lnous dottcnl at first, are Hni<M>tli. except for numerous dots 
on tlie ligliter gr<H*n uiuier surfa(vs: leaf stems also with glandular specks and 
minute buirs. Fruiting cones (fig. 114), riiie in early summer, about aefen- 
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elf^tha Incli to 11 Incbes long: the minute, Rauzj'-wlnged se^Ha (DUbi) minatelj- 
baliy at tbe top end (flg. 114. bl. 




Fl«. lU.—Bttala foi 



Wood, llgfat yeltowlflb lirawii. v 
SlmlUr In quality to tbat of the c 



11 very tblck layer nt wliltiHh wiiiwooil. 
m. bruwn-wootled timber blrcbcx. Owint; 
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to the small size of the trees, too little of the wood Is arailable fbr oommer 
elal use. 

Its dense thickets tionlering rocky canyon streams and In gnlcbes are very 
helpful conser^-ers of the scanty water supiily in its range. 

Ix)NGE\'iTY. — Records of the ages attained by large trees are not aTallabte. 
Young stems indicate rapid height and diameter growth; tboae from 3 to 6 
inches in diameter are from 18 to 30 years old. Fmrther bivestigatlon of lon- 
gevity is desirable. 

RANGE. 

British Columbia and probably Yukon und {southward into Colormdo, poMlbly to 
northern New Mexico, southern Utah, Nevada, and central California; westward to east 
Rfde of Pacific coast and CaAcade rani;c« of Canada, Washington, and Oregon : east sMe 
of north«>m California coast mountains and east side of Sierras of central California; 
eastward to Upper Saslcatchewnn Klver In Alberta to such outlying ranges as Bear 
Paw and mountains at head of Musselshell River, In Montana, to moontalns of North 
eastern Wyomintr. to Black Ilills, South Dakota, and to northwestern comer of Ne- 
braska. Gonorally in valleys and canyons. In Washington and Oregon, at 1,600 to 
4.5<K) feet elevation: at r>,(MN) t«i lO.mH) feet in California Sierras; at 4,000 to 6,000 fleet 
in Idaho ; at :\,(M)0 to ((.500 f<*ot In Montana : at 5,000 to 0,000 feet in Colormda 

Western Canada. — Throu};hout British Columbia, from Tapper Fraaer and Peace 
rivers, and prolMibly farther north, southward and eastward over Continental Dlrlde to 
eaKtem Rocky Mountain foothills in Alhorta : extending; eastward, also, down Saskatche- 
wan Rivor to PMmonton. Not detf'ct(>d we^t of Pacific coast mountains. Locally noted 
on mountiilns east of McI>pods I^ike. on north Saskatchewan River trcm Edmonton to 
Victoria: on Columbia River from (iolden City to Selkirk summit 

WAHniN(;Tc>\. — <;enorally diHtril)ut(H]. but not common on streams throagbout eftstem 
half of State, and UKually at 1,C*(H) to 4.200 feet elevation. Westward to Okanogan 
River. <'oIumbla River, In Its north and south course below the Great Bend and to Yak- 
ima River ; p<issil>Iy also to eastern foothills of Cascades ; northward to CHunoiean 
Riv(>r and i'olvillr Indian Rosi'rvation and probably into Canada, and aonthward to 
Blue Mountains. Locally noted as follows: Conconully, in Okanogan RiTer Valley; 
Wenache, on Columbia River: Wenache Mountains: Coul^ City (Douglas County) ; Co- 
lumbia River Valley and divide t>etween Columbia and Yakima Rirer, also on banks of lat- 
ter stream; I'mptanum Creek (tributary the Yakima); Spokane; Hangman Creek 
Spokane County ; Pullmnn, and at Almota, near Pullman, also at point 10 miles sooth- 
west of I*ullmun ; Touchet River and Waitsburg (Blue Mountains). 

OuKooN. — Throughout euHtern part, west to eastern foothills of Cascades. Cascade 
(North) National Forest, but not widely dlKtributed. Ix)cully noted in Colnmbin River 
and I>eschutes River valleys in northern Wasco and Sherman counties, the ColumMa 
Valley in <filliam. Morrow, und TTmatllla counties, and John Day Yallej In northern Gil- 
liam County. 

(California. — From Siskiyou to IIuml>oldt County and eastward to Surprise Valley, 
east of Warner Mountains; southward, chiefly on east slope of Sierras to near their 
south end. AlK)ut Mount Shasta only at south end of Shasta Valley (northwest of 
mountain), at 3,<)00 to 4,(>(M) feet elevation. On east side of Sierras, comnKMH on all moon- 
tain streams at al)out 4..'i(Mi to !),(KK) feet, particularly those on west side of Owens Val- 
ley ; south to 10 miles north of Walker Pass (northeastern Kern County), south limit; 
locally noted near Mono Lake, on Ro<>k Creek (Mono County), at 4,S00 to 7,100 feet, and 
near Lone Pine (Inyo County). West side of Sierras, detected only In head basin of 
South P\>rk of Klnpt River alK)ve Simpson's Meadow, and In canyon of Bubbs Creek 
(hesd tributary South Fork of Kinpi Riven l>elow a point 2 miles fr<Hn head. 

The <lotallo<l range of thin birch east of the I*ac*ific region will be dealt with 
In a later bulletin. 

OCCURRENCE. 

Borders of lower mountain streams and canyons in moist, gravelly, nnd rocky soilib 
Forms lonK lines and patches of pure (thicket) growth. 

Climatic Co.nditioxh. — Similar to those of mountain mahogany. 

ToLKKA.vcK. — RtMiuires full top light ; its own moderately dense side shade prodoevs 
very slender, l<mg. clear stems. 

Rkprodcction. — Abundant seeder. Seed of medium high germination, but of 
vitality. Seedlings abundant in moist or wet washed mineral soil. 
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ALHITS. ALDERS. 

Trees and shrubs of tbis group are knowu always as alders. The trees 
are of siuall or medium size — rarely over 75 to 00 fet»t in lieij^ht. The l)arlv is 
often smooth aud gray, sometimes inarkiHl conspicuously with large, chalky- 
white areas ; only the trunks of large trees have scaly bark — chiefly at the base. 
The dense, brittle'wood is comjwsed largely of sapwood, with only a small core 
of reddish brown heartwood. 

Alders shed their leaves in autumn, but while they are still green. The 
leaves are conspicuously straight-veine<l, the veins from the midvein running to 
the margin of the leaf. Alder bucK formed early in summer, arc peculiar in 
lieing raised on a well-defineil, minute stem and in not l)eing scaly. Male and 
female flower clusters, each lK)nie on different parts of the same branch, are 
produced in a partly develoi)ed stiite the sunmier l)efore they open. Both are 
then small, cylindrical bodies. The male clusters (the larger) become in spring 
from 2 to 6 inches long; they are i)endent, and terminate a branchlet. Lower 
down on the twig are produced the very nmch smaller female flower clusters, 
which develop into small, woody, i>e:'sistent ix)nes, between the scales of which 
nomerons very small, flat seeds (nuts) are borne. The cones are green in 
antiunn when the seeds are mature, but later lKH*ome brown, and in late fall or 
in early spring they gradually open their scales and liberate the seeds. The 
seeds of some species have very small and narrow gauze-like marginal wings, 
while those of others are winglws (flgs. 115 to 120). Seeds of the latter type 
are rather heavy and are not (listribute<l by the wind, but dei>end for distribu- 
tion largely upon water. Winge<i seeds are very buoyant and easily wafted by 
the wind. 

Commercially the alders are of scarcely more than secondary importance. 
Only one of the Pacific sp€K»ies produces useful wood ; the others are too small 
for any parpose except fuel, for which all 8i)ecles are very commonly used. 
They grow In moist or wet situations, from sea-level to over 7,000 feet elevation. 
A common habitat is in river and canyon l)ottoms, along mountain streams, and 
on wet mountain slopes. 

Six tree alders inhabit the United States and adjacent territory (on both the 
north and Booth), while four of thos<^ occur witliin the Paciflc region. Many 
species of alders existed in the early cpo<*bs of the earth's historj' ; remains of 
them are found in Eocene and Miocene rocks of the Tertiary i)eriod. 

White Alder. 
AlnuH rhomhi folia Nuttall. 

DI8TIXCU ISIIIN(J CIIAR.U'TKiaSTirS. 

The name "white alder" Is not kiuiwn to Ih? used in the range of this tree, 
bat it is proposed for the want of a distinct common name, and refers to the 
tree's pale greenish foliage. So far as is now known, the tree's field name is 
shnply ''alder.'* 

Similar in general appearance to the red alder, from which it is probably 
not distlngnlsbed by laymen. It differs from the latter tree in having thin, 
conspicuously scaly, brown bark : the scaly bark extends cronsiderably higher 
np on the stem than that of red alder, which is (*ommonIy unbroken and smooth. 
The stems aro usually straight, from 50 to 75 feet high and from 18 to 24 
inches In diameter, often only 30 or 40 feet high and from 8 to 12 inches in 
diameter. Tranks are clear of branches for alx)ut rme-half to two-thirds of 
tbeir lengtlii mud the crown is rather broad, open, and dome-like, with middle 
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aiMl lower branohex wbicb droop decidedly at tbelr wtdB. TwIgB of tbe rear 
are MntKith. n-ltb dlHtant ligbt-colored spedu. and reddMi retknr: tbe dull 
red IiwIh are (-<iated witb llpbt-colored. Bcalj* down. Uatnre leflveB arp obarar- 
tcrlzed by llebt yellow-greeo upper surfaces and, particularly, by their vsoall; 




rhomblfolla. 



fini-tiHitliiil, wavy txinliTK (flfCM. lir>. IIG). whk'h arc curled a little toward tbe 
under nurfaiv. the icbm<l-tl|i]Ntl Iceth, iif different rIxch, Htandlng out Irregu- 
larly. TIh' t(H>tlio<I lK)n1or. only rar<>i}' miniewhnt doutile tiiotbed. dltfera greatly 
from tbe ratber regularlv double-tootbed borders of leaves on other Facifle 
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aiders. Under enrfara of leavefi. Including the prominent yellow midvelns. their 
brancbeH. and the leaf stems, have very minute soft hairs. Mature cones 
(flg. 116) vary from abont one-half to nearly seven.elghthB of an Inch In lengtb. 
Uoet of them shed their mature seeds In midwinter, but a few abed tbem very 




Fia. 116. — Ainui rhoMMtalla. 



late in tbe antnmn. Bods of the cone scales, somewbat thickened, and with an 
iDtended lobe. The needs bave very thin hard borders (Bg. IIU, a). Flowers 
open In midwinter, when the pendent male clustera are most conspicuous, 4} to 
6i InctiM Itmg and as thick as a pipe-stem. Wood, pale 7ellowlKh-bv(i<NQ.% •ai 
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somewhat lighter weight than that of the red alder. Its principal Talne is foi 
fuel, but It is suitable for cabinet work. 

Ix>NGEViTY. — Little is known of the age limits. Trees from 12 to 15 Inches 
in diameter are from 37 to 50 years old. 

RANGE. 

From northoiii Idaho to the eastern slope of the Cascade Mountains of Wantatnstan 
and Koutheastom Orcpm. and southward through California (coast ranges, waitem 
slopes Sierra Nevada, San Bernardino, San Jacinto, and Cayamaca mountmina). 

(K'CUBRENCE. 

Canyon bottoms and borders of foothill and lower moantain streams, oommonly In moM 
gravelly or rocky soils. Forms dense stretches, lines, and patches of pure yn^wtb. and 
is often mingled with California sycamore, Oregon ash, western dogwood, and. occa- 
sionally broadleaf maple. 

CiiMATic Co.N'DiTioNS. — Similar to those of Oregon ash. 

TuLEBANCE. — Endures ;;roat deal of .shade throughout life, but requires moderate over- 
head light for best height growth : dense side shade clears and produces long stems. 

Repboduction. — Abundant scoder in open stands on stream borders, where crowns are 
large; much less prolific in dense stands. lioproductlon fretiuent and beat In moist or 
wet sand, gravel, or humous soil, where seedlings grow rapidly. 

Mountain Alder. 
AInuM ten ui folia Nuttall. 

DISTINCJriSIIING CHARAC'TERISnCS. 

Mountain nldcr has no distinctive field name, but is called simply ''alder.*^ 
The name mountain alder, liere proposcnl, refera to the tree's high mountain 
habitat. 

Very conmionly with slender, bent stoma, from to 15 feet high (In dense 
tlilckcts), or, at l)est, 20 or 25 feet high, and under inches In diameter (rarely 
with a straii^ht trunk). Tlie narrow, dome-like crown of larger trees Is com 
I>ose<l of <\\i\\ brandies wliicli stand out and droop a little. On small tmnks the 
l)ark is sniootli, lliin. and dark ii^ray-brown : on larger tmnks it Is lightly seamed. 
witli til III scales, and brown tinginl witli i*ed. 8eas(m*s twigs, with clear red, 
ver>- minutely downy Imds, are ])alo bn)wn, tinj^ed with purple-red, shading 
into i?ray lower down. Mature leaves (fi?:. 117), about 21 to 3^ Inches Ionic, or 
4 to 4^ inclies lonj; on slron.u sluMits, are d(H*p jjrass-green and smooth on their 
upiH»r surfa(vs; IxMieatli tliey are very light yellowish grt»on, usually smooth, but 
sometimes minutely downy : leaf stems and niidveins, yellow. Borders of leaves 
cut into coarse t(H.*tb wliicli are tluMns<>ives tinely and shandy toothed, the teeth 
|M)inting forward. Mature cones, atM)ut one-half to live-eighths of an lni*h long: 
ends of c<»ne scales very thick and witli nUmt 4 minute rounded lobes, or sub- 
divisions — i»iids sonietinics witliout tliese and squarish. Seeds with very Mr 
row, very thin bord(»rs (lig. 117. «). Flowers oihmi In early spring, when the male 
clusters become 2 to li inclies long and alnrnt tlinn'-sixteenths of an Inch thick. 
W<mh1, light brown. Of no commercial use on account of the small slse of tbe 
tre<». 

Ia)ngevity. — Not fully d<»terintn(Hl. Steins fn>m 2 to 5 Inches In diameter 
are from 14 to .'{7 years old. 

Im|K)rtjUit aa a ineinlH>r of tbe forest on acccaint of the protectton It affords 
the headwaters and lower coursi>K of mountain streams and springy bIc^ks. 
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Pta. 117.— j4Iii<i* Irnulfolla: a, tipfa. 
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OCCUBBENCE. 

Characteristic on beads of mountain streams, springy and lioggj slopes, gnlches, bor- 
ders of high meadows and lakes, in wet, mucky, but usually rocky solUi ; abundant water 
(saituration) in suil essential. 

Forms large, dense, pure thickets with adjacent lodgepole pine, mountain and rine 
maples, black cottonwood, willows, and aspen. 

Climatic Conditions. — Similar to those of lodgepole pine (at high eleratlons). 

ToLEKANCE. — Appeurs to endure much shade in seedling stages, but seeks full top 
light later ; probably less tolerant than red and Sitka alders* 

RKPRODrcTioN. — Plentiful annual seeder. Seedlings rather abondant In wet or mobt 
muck and litter, in shade or in open. 

Bed Alder. 

A1nui< oreijona Nuttall. 

D18TlXCJri8IIIN(J CHARACTERISTICS. 

Red nldcr Ih ono of the t\v(» largest Pacific aldert); it reaches a height of 
from (lO to 90 ft»et, and a diameter of 18 to ao iiiebes — occasionally a little 
larger ; usually Wvy or 40 fe<>t high and from 10 to 15 Inches tbrough. The trunks 
are straight, giving off rather slim branches which droop In a narrow, loo;, 
dom(>-llke crown. The thin-barketl, smooth-looking, light ashy gray and whitiah 
trunks are clear of branches for one-half or two-thirds their helghL Large 
trunks have distinctly but very shallowy seamed bark, the thin ridges being flat, 
narrow, and occasionally connected by smaller side ridges. Season's twlgi 
are clear, shiny, mahogany-red, with numerous light-colored dots, and are 
sometimes slightly or considerably hairy, especially toward their ends; deep 
red buds covered with a light-colored scale-like down. Mature leaves (flg. 118) 
are smooth and deep yellow-green above, sometimes with minute sparse, white 
hairs ; paler l>eneath and coated with very short, rust-colored hairs— often heavi- 
est on the yellowish veins; large leaves of vigorous shoots are least hairy. 
Ordinarily leaves are al)out 3 to 5^ Inches long, but are from 6 to 10 Inches oa 
strong shoots. The toothed lK)rders of the leaves are very slightly curled 
toward the under surfacre. Tassel-like male flower clusters are from 5 to 6 
inches long, and about one-fourth Inch thick. Mature cones (fig. 118), which 
sIkhI their seed in autumn, \i\vy in length from about one-half inch to 1 Incb: 
see<ls (tig. 118, a) have very narrow, thin, wing-like margins. Ends of cone- 
scales, very thick and blunt — sipiarish. W(mh1, pale reddish-brown, brittle, and 
light when dry : newly cut the surface of the whitish sapwood soon becomes 
stained a reil-brown. One of two Pacific alders which are large enough to 
furnish saw timlier. The cherr>-llke, fine grain is attractive when finisbed, 
making the w<N)d suitable for cabinetwork, for which it is used to some extent 

IiON<jKviTY. — Not fully <letennliuNl. (irows rapidly during first 20 or 30 yea» 
Tret»s from 10 to 18 inches In diameter are from 28 to 55 years old. 

KANOK. 

From Sitkn. Alnskii, t]irou};h iHlnndH and const ranges of British Columbia, WMtcn 
WastiinKton. and Oregon to California (coast ranKOH to Santm lues Mountains, nnr 
Santa Harbarn). 

OCCURRENCE. 

Dord(>rs of Rtreamn and adjacent moist bottoms, benchea. and gentle slopes; In fiUrly 
well-drained, rich, humous, rocky, or gravelly soils. Largest in Puset Bound C0Q8tr7> 
Almndnnt soil moisture and rich soil requisite for best growth. 

In extensive Itelts (at north), patches, and lines of pure growth, or sometimes mlngM 
with Nuttall and other willows, black cottonwood, grand flr» broAdleaf and t1l« msplcti 
and western dogwood. 
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Sitka Alder. 

Mhu» gitihrn*U (Rrttell Sarsrnt 

DUTINCt'lSUlNU CHARACTEBISTtCS. 

From lack (if field knowledge, Sitka alder, a nulqnelr distinct Bp«cleii bHII 
little kitowD to lay [levplr, has remolned In comparatlTe obacurtty rnnii 1S32 
nntti recently. Itn Imiiltitt und range nrc yet Imperfectly known. Itn Deld namt 
1h " iilder." and it In probdlily not dlstlneulsbed by lajmeo from other alden 
of Its mnee. 




Fio. lW.—Mtiu» *Ucbfit»U. 

A Hlendor (tlmih fnuii 4 to fec-t liiuli ( In Ijiritc tliickets) or occsfllonally ■ tr«« 

from 20 to % feet liii:li 1 fn.ni 4 to 8 iii<'lii<tt tlirouKh. Usually eiowded b 

Hliiidy [ilncpB. Its vrown of miirly ftriilBlit. liorlr.ontnl l>rancbes la namnr ind 
open. Tlie trunk bark Im nmootli, tliln. and dull gray, with a UdIsIi tlnsfc 
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Bson'B twtgs, miDDtely batry wbcu young and tbickly glandular-dotted, are 
•AT, shiny, yellowlsb brown, and marked wltb rather large light-colored specks, 
itnre leares (flgs. 119, 120) — wben yonng notnbly sticky, wltb numerona 
indolar specks — tbin and papery, smooth, yellowlsb sreen on tbeir top sidee; 




mil enlarcn). 

Ii llgfaler yvIlow-gTeen and Hblny lictientb. soniewbnt ns IT thinly rarnlsbed, 
r brown-Iialry on tlie nihlveins nnd In the I'omers of tbe 
Male flower clnsters about 3 to 5 Incbes tnnj; nnd one-tbird of an 
ich tUA. Matiire cones (flg. 120), from flTe-«lgbtb8 to tbree-fonrtbs of an 
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inch long and about three-eightbs to seven-sixteenths of an inch throogli, have 
scales with blunt thick ends and minute gauze-winged seeds (flg. 120, a). The 
thin seed-wing is a very distinctive character. 

Wood: Nothing is known of the characteristics of the wood, which is prob- 
ably ver>' much like tliat of the mountain alder (Alnus tenuifolia) ; not known 
to have any economic use, but, when large enough, suitable for charcoal and 
fuel. The tree is useful as a forest cover for its firm thickets, which protect 
lower mountain stream and springy slopes at lower elevations than thoee at 
which the mountain alder grows. 

LoNGEvnY. — No records of age are available. 

BANGE. 

Northwest coaBt from AlaKka to Oroi?on and to west slopes of Rockies in Alberta and 
Montana. From sea-level to 3,000 and 4,000 feet (timber line) in Alaska, and cbieflr 
above 3.000 feet In British Columbia and United States. Of tree size mainly in Alaska. 
Range imperfectly known. 

OCCURRENCE. 

In moist bottoms, lower courses of mountain streams, and marshy flats. In humnt- 
coverod, rich, rocky, or gravelly soils. Forms pure stands over limited areas, or minided 
with willows (at north), occasionally with western red cedar and broadleaf maple. 

Climatic Conditions. — Similar In part to those of western red cedar. 

ToLEBANCE. — Endurcs considerable shade, especially in early life, but requires over- 
head light In later stages. Seeding habits and reproduction undetermined. 

Family CUPTJLIFERS. 

A very important family of most useful hardwood timber trees, which Includes 
chestnuts, beeches, hornbeams, and oaks. A characteristic of their fruits, 
which are nuts, is that they are wholly or partly inclosed l?y a usually woody, 
separable covering, as in the prickly **burs** of chestnuts and beeches and the 
scaly or bristly cups of acorns. Flowers, male and female, are each borne 
on different parts of the same tree, often on different parts of the same 
branch, usually greenish or yellowish, and, with one or two exceptions, incoii- 
spicnous and unlike in appearance the showy flowers of cherries, magnollai^ 
and fuany other groups of broadleaf trees. The fruits of some members ripen 
in a single season, while those of others recjulre two seasons to complete their 
development. Fruits of ali are heavy, falling only beneath the mother trees 
and deiK.»nding for thv^ir distribution uix)n flood waters and streams, or upon 
birds and manmials which carry or store them away for food, and thus, when 
they do not eat them, help to spread and propagate them. The leaves, mostly 
sluHl in the autumn of each year, but evergreen In one division of the family, 
are produce<l singly, never in pairs. 

CASTANOPSIS. CHINQUAPIHS. 

Members of the chln<iuapiii group, as the name indicates, are chestnut-like 
in some of their characters, and are closely relate<l to the chestnuts on one side 
and to the oaks on the other. Some of them have hard, heavy, strong wood, 
while others produce ligliter and softer, brittle wood, unlike that of either 
chestnut or oak In appearanc<\ but like that of lK)th in containing tannin. The 
bark also contains tannin. Smooth twigs with seal}' buds. They are character- 
iwMl by their thick, evergnn^n leaves and (in our species) by their prickly fmlt 
burs, which, though smaller outwardly resemble somewhat the bnrs of the 
common chestnut. The fruit (burs) require two seasons in whi<^ to mmtore 
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and contain from 1 to 4 tbin-sbelled nuts, which (in our species) are released 
by the opening of the bur. Male and female flowers minute (male much more 
Domei^us than female), 3 in a minute cluster, arranged on cylindrical, long, 
upright stems. The male clusters grow from the bases of leaves produced that 
sensoDf while the female flowers, also l)orne in 3-flowered minute clusters, are 
arranged on the base of the stems l)earing male flowers (fig. 121). Flowers 
depend entirely upon the wind for carrying pollen from the male to the female 
flowers, and for this reason male flowers are much more numerous than female 
ones. Like the chestnuts and oaks, the trees of this group have large, long 
taproots. One species only, a native of the Pacific region, occurs within the 
United States. 

Western Chinquapin. 
Castanopsis chrysophylla (Hook.) A. de Candolle. 

DISTINGUISHING CHARACTERISTICS. 

The field name of western chinquapin is simply ** chinquapin," probably from 
the close external resemblance of the fruit burs to those of the eastern chinqua- 
pin (Casianea putnila). Sometimes it is called ** goldenleafed chestnut,** in 
reference to the yellow under surface of the leaves. 

Under the conditions most favorable for growth it has a straight trunk from 

80 to 100 feet high and a diameter of from 3 to 4 feet, while authentic records 

show that it may attain a height of 150 feet and a diameter of from 5 to 10 feet 

Such trees are very rare or probably not in existence now. Ordinarily it is 

from 30 to 50 feet high and from 8 to 15 inches through. (The high mountain 

form is a low shrub, with slender, half-prostrate stems, and has been distiu- 

gnisbed as Casianoptis chrysophylla minor,) Large trees have fiuted trunks 

and are clear of branches for from one-half to two-thirds of their length. The 

big limbs of young trees stand out in a close, pyramidal crown, while in old 

trees tbey form a dome-like crown. Tlie bark of young trees is thin, smooth, 

and dark grayish, but that of large trunks is from three-fourths inch to 1^ 

inches thick or more, deeply seamed, and composed of very wide plates, which 

are reddish brown externally and brilliant red within. The evergreen leaves 

(figs. 121, 122), those of each season*s growth persisting alx)ut three years, are 

tlilck, leathery, deep shiny yellow green on their upper sides, while beneath they 

are coated with minute golden yellow scales, as are the leaf stems. They are from 

2) to 3i inches long, or on vigorous slioots from 4 to G inches long. Flowers 

open in early sonuner, but not uncommonly continue to open throughout this sea- 

mm and into midwinter. The fruit matures in the autumn of the second season, 

when the q>iny burs (fig. 122), about 1 to If inches In diameter, split open 

Irregularly by 4 divisions, liberating the edible nut. which is shiny, yeliowish- 

brcmn, sweet, and usually single. Wood somewhat brittle, fine-grained, rather 

loft, pale reddish brown. Excellent miw timber is furnished by large trees, 

and the wood Is suitable for agricultural implements. The region of large 

Srowth, tboogh comparatively small, is one in wiiich commercial hardwoods are 

Karce, so that this timber is of very C'onsideral)]e economic imix)rtance. 

LoNOKViiT. — Very little is known (*on<'erning the age, which in large trees Is 
beiiered to exceed 500 years. Trees from 18 to 25 inches in diameter are from 
146 to 190 years okL 

RANGE. 

Soathwcsteni WaaldngtoD to soathern California. Cascades, from Sknmnnia Coanty, 
WaaiL, aoothward through thoae of Oregon (chiefly on west slope) and coast ranges and 
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Sierras of Callfarola to Ban JaclDto Mountalna. 
Id OregoD Cawadea and Id coast mouDtaln 

WiBHiKaTuN.— At Hollat'g SprlDgs, Skanianla CouDty. Ibe odIj statloD now knawB. 

OaeuoH. — VallCf or Columbia River. In vlcloltr of the Cascades, and sontbimrd um 
weitvrD slope ot latter rsDRe, often crosstDR to east slope, as at Honnt Pitt, and eitend- 
iDg eaatward to KInmsth DeachulH nirlde: ReoerBllr at 2,000 to C.OOO faet elmilos: 
also Id Slsklfoua and weslwnrd to southerD coast mountslns of Slsklroo Nattonsl FomL 
Locally noted at Dallea of Columbia, on Mount Hood, ntac rim of Ctater L*ke and tt 
Port Orf ord. 




CkLiFnBNiA. — I,nn-er mnunlnln slnprs I 
slwiird li> Mount Hhasla. anil « 
Diulnly on vest alo|>e of lilernu. lo Sna .tacloto 

National forests ins I'hnparriill. Iiiil :ilBo below N 



inrlhern part, 
l-oth slopes of cnaat 'nnint. as< 
Renerally at S,000 to V* 
lllltli rldRet of KlUHtb Md Tilallj 
HI feet iiud under Dooglaa Br, (spe 



• The shrubbj form of i-n. 
ludley. and that of the s 
silnor Bentb. 



CalKorn 
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dallj OB SoDth Fort of Trloltj Blier ; locally noted on Bouth Pork MouDtnln and on Cin- 
roB Cnrk. Id jtlUm pine belt, at 3.000 (□ tl.OOO fret In Mount Shnata National Foreet, 
btins locsllr noted west ol UcCIoad, In I'lumaa. DIamoDd Mountain, nnd L^aaen Peak, 
Tuba, Tabo«, and Stanlalaui National foreets. at from S.OOO tc 6,000 and O.SOO feet ; 




FiQ. 12'J. — Catiaiiopiiii rhrtftopAylla. 



t, at 8,000 feet. Locally noted at r.Iacler Point, Yoaemlte Valley. In 
mt, senerally between 0.<nxi and 8.CHH) bet : locally noted on Soutb 
IT from Ulllwoud lo BublH Creek, on Knwenh Blver and North Fork 
piM belt ; delected on eait slope of Sierras, at point opposite Reno, 
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S*rriuU. £b th« T«tilf/9r ;^aL* ;>Kc. AC fi^T&t^ya* of fron <ouv>> to T,,a«M fiMC mmd ala» oppv 
■le« L/zCUfr Pla«. a.c t>/j>F> &> UJ^pf fiKC : prob^blj «<c«rs at mmmj «tkcr points «a chit 
•lop«(. AMO'ia&t la Eu>rtli«nL frmax nose*. «f{Mcfa£Ej Dcsr eosst. ffYcfaent abovt Su 
FraarkKo Baj. a« <>a Mocac Tamalpais. OakUnd HfUa. and Hovst St. Hdcna; a« aljo 
Cifi jMaward na^p^ loctb r.f Saa Fnn'^tKrj^ fa Saata Ctxa llonaiaiiwn and at Moatrrvj 
Ob B'^rth aM^ of Ii-iHc:«0(nT7 UflL Proba'>lj aljo la llooat Haafltoa Baaca. RatlMr 
a^ar'^ ia ffaata Lo^fa. s^aa LaU 0&up«>. 9aata Bartara. and San GabrM Xatioaal for 
«iu, ^jHt fKiffMae la ida B<martiIao National Forest, wliere It foraa aa trnpcKtaat part 
«>f chaparral at ^..V^i co Vf.*p0r f*«t eleratloik. while fn Saa Jaefnto Natloaal Forest h 
grown at fr&m %.0(^j to 10."5»» f«t- 

OCCITBEXCE. 

ifMXBtaia fliofws. ab^lt^red rarla^ aad rall^f, slopes of caayooa and gnlcbes: fai 
rather dry or extremelj dry ri-^kj aad znTelljr soiU. Larceat in Talleya of northimt 
^'aliforala : nmmll or shmNhj at bb^h lttr*rl» ^Is^vhere. 

Ia ^Mtt: prjre-^rowth thirketH over lar?<!r ar»as in latter reg i o na . Interspersed wltb 
low forCiA of caajoB lire oak. western J'iniper. «cral>t>j Jeffrey pine, scmb oak and cha- 
parral : tut oftea sratter^ amonz redwor^ and I*oa?Ia3 fir. 

fXiHXTir CoxbiTioxs. — <^;om!/ine tbo^ of white fir and Jefltcj pine tat liljsli leteUi 
and of I>r^ijj^las fir and r^w«-irjd 'at lower levels). 

ToLEMA.v'x. — Very to!«rraat of «bade; ia later life endores side shade tmt requim 
orerhend li?bt for Xtfrttx bel;;ht ;^owtb. clearing its Ion? tranlu wril in dose stands. 

Itei'KObr.v-Tiox. — .\bundaDt seeder, bat less so ia mixed stands, wliere seedlings are only 
fairly fre^juent : more plentiful at bibber Ipvels. where washing corers seed In crericesaod 
porkets in shade of seedlinsB and other plants. Much seed eaten by rodenta. 

QXTERCUS. OAKS. 

TIk* oiikM fonu u lar^e vtumik ('omrtoscd uliuost eutirelj of trees, some of 
wlii<'h :inf tli<* iiK>Mt fiuiNirtaiit tiiiil»er trees of Nf>rtb AuiericaL Tliey are world* 
'faiiioiiM tnH*s, which throii^rh tlieir i>r)werfully huilt trunks, branches, and rooU, 
liiive eanieil the reputation of the ^«*at08t i»hysical sturdiness. The great 
Mtreiit^li aiifl other useful (fjiiinicreial (|uallties of tlicir woods, tof^ether with 
th«* far-t that many of the sfKH-ies «Kfur over large areas in nearly pure forests. 
ren<h'r t\\**¥4i tnH».s of th»* highest ei-^moniie value. Most of them are long-lived 
and verj' aggressive in their iN'rsistent efforts to maintain themselves, through 
m^h\ anil sf^rout repnMluction. agjiinst fire and the ax, and against other forest 
tn*<»H and Ut ♦*xtend their domain. With simie exceptions they grow ratlier 
slowly and re<inire si^veral eenturles to i)nHluco tlie high-class saw timber 
which our virgin oak forests once furnished in great quantities, hot which now 
is rajiidiy disaiijHs-iring. They are (*osnioi>olitan. and adapt themselves to dry, 
sterih* soils, as well as to moist, fertile ones, and to cold as ^ell as to temfierate 
aiui tropicjil climates. Th<*y prefer, however, teniiK»rate regions, In whicli tlie 
nunilH*r of sfK^-ies is greatest. In altitudinal range they are equally unre- 
st ricttMl, for th(\v push tijeir sturdy ranks from near the sea far up mountain 
sIofM^s and canyons to nearly KMNM) fi»<*t elevation. 

The two broad classes of our r>aks — the white oaks and the black oaks — are 
fNiirularly <listinguistHMl hy tlit* color of the wtxsl and bark. T^hnlcally tbey 
are has<*d uiH^n difTerent habits of i)rcNlucing fruit (acorns). The white oalEH 
pnMluc<* their acorns in on<' season; the black oaks i)roduce theirs in two 
fu^asons. Then* are four <>xcei>tions which do not fit these dasslflcattoitf. 
namely, two I'acitic oaks, which have woo<l r(^>nildlng tliat of wbihs oaks tmt 
wliich re<|uir(* two seasons to mature their acorns, and one Atlantic and one 
Tacific oak which have the dark<>r wood and l)ark of l)lack oaks but wliich 
mature their acorns in one seas<m. 

.Many oaks have massive and straight trunks; most of tliem have furrovred 
and scaly bark and i>urticutarly large, iiowerful branches which often form Im- 
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menaely wide but storm-firm crowns. The bard, characteristically porous 
wood (pores occupying mainly one portion of the annual layer) is exceedingly 
strong in some oaks, and, with the bark. Is astringent, due to the presence of 
large amounts of tannin. 

The leaves of oaks occur singly on the branches — ^never in pairs, one opposite 
another. The winter buds, rounded, angled, or pointed, are formed of overlap- 
ping scales. Some oaks shed their leaves in autumn of each year; others, 
have evergreen leaves, which are shed the second or third year. 

Male flowers, minute, arranged singly on thread-like stems, hang down in loose, 
tassel-like clusters from buds on twigs of the previous year's growth. Female 
flowers, minute, very inconspicuous, bud-like bodies, are produced singly or 
several in a stemmed cluster, from the bases of young growing leaves of the 
spring: they develop into a nut-like fruit (acorn) in one or two seasons. 
A notable exception to this arrangement of flowers Is found In a section of the 
genus Quercvs Pasania (treated by some authors as a distinct genus). In these 
oaks, from 3 to 5 male flowers occur together, the groups are scattered along up- 
right stems and grow singly from the bases of young leaves of the season (somc?- 
times from the bases of the leaves of the previous year). Single female flowers 
are also borne at some of these leaf -bases, usually at the uppermost ones. 

Flowers of all oaks are fertilized by the wind. The acorns which mature in 
a single season grow steadily to full size during that period, while those which 
mature in two seasons develop only very slightly the first summer (appearing 
as miniature acorns), and begin to increase perceptibly in size only at the open- 
ing of the second season. Mature acorns of annual-fruiting oaks are therefore 
found on twigs of the year, while those of biennial-fruiting oaks are attached to 
2-year-old twigs. By inspecting the biennial oaks in autumn or winter it 
may always be determined whether or not they are to bear seed the following 
season. Seed production Is more or less periodic, at intervals ranging from 
one to three years; but occasional trees bear fruit for several consecutive 



The fruits, called acorns, are distinctive in having a separable, scaly — some- 
times bristly— cup partly or almost wholly inclosing the smooth, thin-shelled nut 
Seed of the white^mk acorns is usually whitish, sweetish, and palatable, while 
that of black-oak acorns is yellowish and bitter with tannin. In autumn, 
when the nuts are mature, either the nuts fall from the cups or, in the less 
easily separable fruits, both nuts and cups fall together. 

Under favorable conditions acorns may germinate in autumn, but they com- 
monly do not germinate until spring. The seed, or firm, inner body of the 
acorn, conaiats of two seed-leaves, separated down the center, and from between 
these, as germination pnx*eec]s, grow lM)tli the root, or radicle, and the main 
stem of the little oak. Unlike those of some other trees, the seed-leaves of the 
oaks do not form the first green, leaf-like organs, but remain in the split shell 
and fumlah nutriment to the growing stem and root until their supply Is 
exhausted, wlien they l>ecome black and later fall from the stem. A character- 
istic of the seedling is the production of a very large, long taproot This grows 
for the first one or two years at the exjiense of the stem, which gains but little 
in height meantime. It enables seedlings rei)eatedly to survive ground fires 
which kill the short stem. A new shoot may be formed many times and the 
little tree finally establish itself. 

Aooms are disseminated entirely through the agency of flood waters and 
animals. Mammals and birds eat them in large numbers and so reduce the 
chances of reproduction, but by burning or otherwise storing them for winter 
thegr Tirtnally plant them. 
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OakR are of ancient orif^in, remains of them found in the Cretaoeons and 
Tertiary periods showing that they once occupied a much more northern 
hal)itat than their existinfi: dc^scendants do now. 

Approximately iUX) s] secies of oalcs are Icnown in the world. About 58 species 
occur within the United States, and ail except 3 or 4 of these are treesi Four- 
teen tree oaks inhabit the Pacific region. All of these enter or belong wholly 
to California, while one or two of them extend into the southern Rocky Moun- 
tain region. This enumeration of species does not include numerous varietim 
of oaks, nor hybrids, of which a good many have already been described. Others 
are likely to be discovered. 

Valley Oak. 
Quercus lohata X^ 

DISTINOUISHINO CIIARACTERISTICfl. 

Valley onk, so called because it grows chiefly in open valleys, is the largest 
of western oaks. A striking cliaracteristic is its sc*attered occurrence. Massive, 
sliort-trunked individuals, witli enormously broad, often symmetrical, round- 
toped crowns, grow naturally far apart, forming picturesque vistas through 
their open ranks. The huge trunk, with grayish, deeply furrowed bark, gives 
off very large, rough-barked, arching Iiml)s at from 8 to 25 feet from the ground, 
the drooping lower branches souietinK^s reaching the ground. Occasional trees 
have tall. undivide<l tninks, with small spreading or drooping sliort branches 
in a narrow, dome-like crown : generally, however, there is not nwre than a single 
length of dear saw tlnilier in the trunks. Height, from 00 to 75 feet, sometime!* 
80 or 100 feet, with a diameter of from 30 to 40 inches or more. As it straggles 
up narrow vallej-s into the f(K>thills it becomes small, often under 30 feet in 
height and 1 foot through. Mature leaves (fig. 123). shed in autumn, are 
varial>le in size and form on the same tree: deep green and minutely hairy 
(star-shaped hairs) on their top sides, lighter and minutely hairy beneath; 
leaf stems also hairy. Acorns (fig. 12.'0» niatureil in one season and sometimes 
profhK'ed in very large <iuantities.a are also variable in sisse; bright chestnut 
Ill-own when riiK?. Wood, pale dull brown, ver>' brittle, firm, often cross-grained 
and (iifiicult to split or work. On account of its iKK>r timber form the trees are 
ran»Iy if ever cut for anytliing but fuel, for which, however, they are much 

11S4m1. 

TiON0i':\'iTV. — Nothing is known of the extreme age attained, but it Is believed 
to reach at loast from .'«N» to 4<K) years. One triH' 2U inches in diameter 8lM>wed 
an age of r>7 years. 

IIANCK. 

Western rALiroRN'iA. — Tntorlor pInlnR nnd vnlloys of coast rangMi and westpni foot- 
hillM of Siorrns from holow mouth of IMtt Uivor on uppor Sacrainrato River, at the nortli, 
whoro It growH fruni wo. lowl to 2.0(M» foot. KouthwHrd to Tejoo Pam, Tehschspt Valley. 
Antolopo Valloy (woflt end of Mojuvo iK'MTti, and acroaa southern coast nBoaataliis ; 
))on' ^rowin^ at elevation of 100 to 4..'»<H) foot, and reaching its sonthernmost llmlta In 
Hanta Monica and Ijimanda Park (within the city of Ix>8 Angclea). Abandant In Sscrm- 
naento Valley, extending; northward to AnderHon on the river and Bliasta (toim) In 
weKtern foothlllH (ShaRta County). n>achlnK alHo valleys of lower Sierra foothills. Both 
Kldf'K Kaeramento Ulver and trihutiirieH in Tehama, Cilenn, and Dutte coantles. Northern 
roast runp'8 notiKl in Stony CnN'k National ForeRt northward to Gravelly Valley and 
other Htreama; in Mendocino County northward to Round Valley, Cahto, and Laytona- 



' In Home parts of the tree's range the sweet acorns are gathered and fed to swlno la 
lieu of grain. 
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vllle (beadmten at Eil BiTer. UFOdocluo roantf) : westward lo Cabto, RouUd River 
Taller at WUleta and TTklab (Hendoclno Couot;). aod down rlTer Into Sonoma CoantT, 
wlwR west llmlta are ForeelTille (weat eige of redwood brill, and farther aoiilli. Qreen 
Valley and Camp Ueekcr; aoathward to Iguaclo. San Geranlmo Yalle]', and Dorth baae 




ntji (n ahHIrllle ISonoma Treek, Honoma Countj). Lakt 

iwn. rajMv. and Wfuuok Lake vallen and I-ulah Creek: 

Creek tmw I,ower I.ake to Saeramento Valley: eait lid* 

a abore lo eaat ot Lower Lake; nortb aide of Snipbur Bank 
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Arm and on Ellem Island (east end of Sulphur Bank Arm) ; wett side of Clear Lake to 
Lakeport, KelseyTiUe, and Soda Bay. East of Clear Lake to North Pork of Cache Creek 
and to bead of Long Valley. Coluaa County: Common on Sacramento Rlyer, north and 
south of Colusa ; also in west Colusa County in most watered yall^s ; abnndant in 
Cortena Valley and between Cortena and Bear creeks, also throughout Bear Creek 
country ; westward In all valleys from Sites to Stony Ford ; west of Stony F6rd, sparinglyt 
to near foot of Snow Mountain. I'olo County: Knights Landing to Woodland and Daris; 
throughout Capay Valley, up Cache Creek into foothills to Clear Lake; east side of 
Southern Pacific Railroad between Yolo and Zamora ; from Madison westward on Cache 
Creek to Esparto ; between Davisvllle and Swingle Switch. Butter County: Sacramento 
River and adjacent sloughs between Colusa and MarysyiUe buttes; north of buttes. In 
narrow belt (1 or 2 miles wide), but east of buttes, reaching to Marysrllle on Feather 
River, yapa County: Throughout Napa Valley to Calistoga and lower slopes of Mount 
St Helena. Butte County: East to vicinity of Chico and Durham ; recedes at Durham 
toward the Sacramento, reappearing at Biggs, thence going southward in Sutter and 
Yuba counties to Marysvllle Buttes and to Yuba and Feather rivers; Iloncut Creek 
between Butte and Yuba countMlk ; Feather River to beyond Bidwell Bar and down river 
nearly to its mouth; Yuba and other tributary rivers from Sacramento to foothills; 
noted at Dry Creek crossing and 2 miles east of Oregon House (between Marysvllle 
and Camptonville). Placer County: Sacramento Valley to a little above Clipper Gap. 
Sacramento County: Sacramento River, American River (very abundant), Coaumnes 
River, Deer Creek, and about Gait. San Joaquin County: Sacramento River, Stockton, 
Lodi, and eastward to foothills ; Mokelumne River from Lockeford to Wallace. Bldorodo 
County: Consumnes River between Nashville and Plymouth, and from Nashville to 
Eldorado ; at about 2,000 on ridge l>etween North and Middle forks of Cosumnes ; 
North Fork Cosumnefl River ; and Middle Fork between Pleasant Valley and Oleta ; 
also a little west of Mount Orcum ; near Smith Flat (east of Placervllle) ; Stanislaus 
National ForeRt. at 500 to about 2,000 feet, and near Green Valley, Shingle Springs, 
Pleasant Valley, Calaveras River at Jenny Lind, Bear Creek Valley (west side of Bear 
Mountains), Garden Valley, vicinity of Coloma, Lotus, Indian DIgglna, Coyoteville, 
West Point, Glencoe, Railroad Flat, and Sbeep Ranch. Amador County: Jackson and 
Sutter creeks and 1)ctween lone and Forest Home r Buenn Vista and thronghoat Jack- 
Kon Valley : foothills for 3 or 4 miles east of Jackson ; and between Jackson and Ply- 
mouth and between I'lymouth and Oleta ; Deadmans and Dry creeks, at point about 3 
miles southeast of Oleta, and midway between Volcano and Pine Grove; reservoir A\ 
miles west of Tine Grove. Calaveras County: West part, particularly on Mokelumne 
River; on flat 2 miles east of Valley Springs (road to San Andreas), and between latter 
and Mountain Ranch ; also near Wig^in's sawmill (between Mountain Ranch and Rail- 
road Flat) ; common on Mokelumne River below Mokelumne Hill, and between latter 
and West I'olnt ; lower cd}?e of western yellow-pine l)elt below canyon of South Fork 
Mokelumne River. Tuolumne County: West part and on lower Stanislaus River and 
between Sonora and Murpheys ; east of Sonora to Soulsbyvllle and Carters; Big Creek 
^northeast of Groveland), and eastward several miles; also on Deer Flat (north of Rig 
Oak Flat). Mariposa County: Eastward from Mariposa 3 or 4 miles In lower edge of 
western yellow pine (.S.OOO feet) ; on a branch ChowchlUa Creek (below Chowchilla 
Hill). Merced County: Mer<>iHl lUver above and below Falls and between latter and 
Snelling. Madera County: Cold Springs to Miami Sawmill and southward over Crane 
Valley, at Fresno Flats, a)>out North Fork (town), between Raymond and Wawona 
occurring up to Wassama Valley at Ahwahnee. also in Chowchilla Canyon; between 
Wassama and Fresno Flat, and from latter to Coarse Gold Gulch ; between 0*Nell and 
North Fork. Fresno and Kinff counties: San Joaquin River Canyon In most gulches 
and basins; Toll House (1.000 feet); north of Kings River In Burrough and Watts 
valleys and on Sycamore ('reek ; south of Kings River. In Squaw Valley and Mill Creek 
Valley, where It goes beyond Dunlap; Mill Cre(*k to Badger and E!shom Valley; Kings 
River, site of old Kingston, a few miles north of Tulare Lake (Kings County) ; south- 
ward on Kings River to within al>out 2 miles of Ilunford and to a point about 4 miles 
north of l^moore; Ijctween Armona and Hardwick belt on Kings River goes soothward 
al>out 5 miles and northward about 3 miles, being 7 or 8 miles wide; northward near 
Cando Switch and at Llllls. Tulare County: Vicinity of Visaiia and to Venice Hills; 
from region of Vlsalla toward Tulare T^ake as far as Waukeena (20 miles) ; eastward to 
near Kxeter and Into foothills as on the Kaweah River and road to Aukland, going well 
Into mountains ; about ** TA>moncovo " and up Kaweah River to beyond ** Redstone,** 
and to Whitney Power and Light Company's plant (East Fork Kaweah River), and 
protiably to within 2 miles of west boundary of Sequoia National Park. Abnndant In 
southern Coast Range valleys. Alameda and Contra Costa counties: Pleasanton Vallcj 
and northward to Kan Ramon and Walnut i'reek ; eastward to Mount Diablo (In ean70iia» 
on both sides, cutting the basal slopes) ; east side of Mount Diablo, on llanh Creek, 
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almost to Brentwood. Santa Clara County: Santa Clara Yallej southward to Gilroy; 
also on lower slopes of Mount Hamilton. San Mateo and Santa Cruz counties: Between 
soath end of San Francisco Bay and base of the Santa Cruz Mountains ; east base of 
hills west of I'alo Alto and southward. San Benito County: San Juan Valley, particu- 
larly borders and foot of surrounding hills ; coupon in San Benito and Bear valleys 
from San Benito southward; also in Dry I^alce Valley. Monterey County: Not in Monte- 
rey region nor on coast ; nor in lower part of Salinas Valley below Kings City, and prob- 
ably not for some miles above Kings City, but common in hot interior valleys ; Santa 
Lucia Mountains (Monterey National Forest), at 500 to nearly 5,000 feet elevation on 
watersheds of Sur, Carmelo, Arroyo Seco, San Antonio, and Nacim lento rivers ; noted in 
upper part Arroyo Seco and Reverse Canyon ; also on Mllpitas Creeic from foot of Santa 
Lucia Peak southward to old San Antonio Mission and Jolon ; thence to Dani Ranch ; 
San Luis Obispo National Forest, at 400 to 2,500 feet In Carrlso, Salinas, Santa Mar- 
garita, San Luis, Arroyo Grander- and Huasna river basins ; not on dry Tulare Plains 
to east In San Joaquin Valley, except in protected localities, where it ascends a few 
Sierra foothill streams to 3,250 feet ; on basal slopes of Bear Mountain and eastward 
to Callente ; from Callente to Tehachapi Valley ; west end of Tehachapi Valley ; about 
the borders of Cnmmlngs Valley (west of Tehachapi), and thence northwestward down 
mountains to plain ; at Tejon Ranch and along Tejon Creek ; In Cafiada de las Uvas from 
Libre Ranch to Fort Tejon (elevation, 3,173 feet) and to Castac Lake; also in Antelope 
Valley (east of Tehachapi Mountains), the west end of Mohave Desert. One of the 
most important oaks In Santa Barbara Mountains at 100 to 4,500 feet, but only in Santa 
Maria, Santa Ynes, Newhall, and Elizabeth river valleys and in OJal Valley ; vicinity of 
Los Angeles, in Chatsworth Park, and at San Fernando ; on Santa Rosa and Santa Cruz 
islands. 

OCCURRENCE. 

• • 

In low valleys (both narrow and broad) and rolling low plateaus; in fresh, rich, 
loamy soil, or, less commonly, in dry, gravelly soil. 

In pure, very open (often distantly scattered) stands; largest in deep alluvial soils. 
On borders of valleys with blue oak. 

Ci«lMATic Conditions. — Similar to those of California live oak, but under less imme- 
diate influence of sea. 

TouEEAircB. — Endures considerable shade in youth, and shows tolerant qualities when 
old, but essentially light needing. 

Repbodcction. — Very prolific seeder at intervals of about two years. Reproduction 
exceedingly scanty, due probably to the fact that trees grow on grass-covered, pastured, 
or wheat land, the surface of which is rarely broken where the mast falls. Seed germi- 
nates readily when well covered in fresh litter or soil, but it Is seldom so covered by 
natural meaiia. 

Brewer Oak. 
Quercus hreu:€ri Engelmann. 

DISTINGUISHING CHARACTERISTICS. 

Brewer oak, generally called **8hln oak" because of its low, shrubby form, 
Is rarely, if ever, a tree, but forms dense, continuous thickets, in which Its 
Blender steins are usually from 4 to 8 feet high (or, in specially favorable sites, 
from 12 to 18 feet high) and from 2 to 4 inches in diameter. The bark is 
scaly and dull gray. Season's twigs, pale reddish-brown to reddish-yellow, are 
minutely hairy. Mature leaves (fig. 124), shed in autumn, are deep, shiny 
green and roughish with very minute (star-shai)ed) hairs on their top sides; 
lighter green and minutely woolly beneath; varying in length from about 1^ 
to 31 inches. 

Of no commercial use, but important as an effective cover for roc^y slopes, 
its network of creeping roots, from which its sucker-like stems originate, 
making irresistible barriers to run-off waters. 

RANGE. 

CALiPQBinA. — ^Weat slopes of Sierras, at about lower edge of yellow pine growth, from 
of State southward to upper Kaweah River basins in Tulare County, 
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and WMtwanL at Dorth. to nnuthern Tilnilr Uountalni. here occurrlnx on CavTM 
Cr««k. Fnrma rateniilve thiPketi od uppec San Joaqoln RItvt at about 6.000 tett, ud 
to some eiteDt also Id Kawcub River Tollcra. 




OCCLBBESCE. 
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amall palrhra lntnni[irnml amunic liiw cliaiiBrraL liriifh. HiTuliby Kellogg o ~ ~ 
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CUMATic Conditions. — Similar to thoiie In range of western yellow pine. 

ToLKBANCB. — Slender, clean stems Indicate decided Intolerance of shade : small crowns 
always in full light. SeedMngs endure slight shade. Seeding habits undetermined. 

Repbodcction. — A prolific, but apparently an Irregular seeder. Reproduced exten- 
siTely from root sprouts. 

Oarry Oak. 

QvercuH garryana Hooker. 

DISTINGUISHING CHAiLVCrTERISTICS. 

Next to valley oak, Garry oak, known most commonly as " white oak/' is the 
largest oak in the Pacific coast region. Occasionally from 75 to 90 feet high, but 
usually from 50 to 00 feet high and from 18 to 30 Inches In illameter, with a 
short, clear Unink and a broad, round-toi>|)ed crown; the large limbs tend up- 
ward; the lower ones, however, stand out straight and the sprays droop some- 
what. On high mountain slopes It Is a small, shrubby tree and on exposed situa- 
tions along the seacoast a very low shrub. The light grayish-brown bark of 
large trunks has wide ridges and shallow, narrow furrows. Year-old twigs are 
conspicuoosly halry-^— very much so when young — while th9 large buds, from 
three-eighths to one-half inch long, are thickly coated with pale rust-colored hairs. 
Mature leaves (fig. 125), shed In autumn, are thick and somewhat leathery, 
very deefi, shiny green and smooth on their top sides, and pale green and usu- 
ally decidedly hairy, but sometimes only very slightly so, beneath; leaf stems 
liairy. Leaves of some small tree or shrubby forms are thinner than those of 
large trees, bat their twigs and buds are the same. I^eaves range from 3^ to 0^ 
inches in length. Acorns (fig. 125), sweet; matured in one season. Wood pale 
yellowish brown, hard, fine-grained, strong, rather tough, and durable. Similar 
in quality to that of eastern white oaks. Young oi)en-grown trees supply ex- 
ceedingly tough, stiff wood, suitable for wagon tongues and other similar pur- 
poses; larger trees yield wood suitable for the same purposes as those for 
which standard grades of white oak are employed. Garry oak is the only 
timber oak of the northwest coast country, and for this reason it deserves the 
forester's carefol attention. 

Lo^fGEViTT. — Little is known of the age limits, but it is undoubtedly a long- 
lived tree, probably attaining an age of from 250 to 350 years or more. Two 
treeii, respectively 19} and 27 inches through (Inside of bark), were 183 and 251 
years old. 

RANGE. 

Valleys sad drj* grsvelly slopM and table lands from Vaneonver Island southward 
through w e ster n Washington and Oregon into coast ranges of northern and central Cali- 
fornia ; geBerallj at elevations from near sea-Ievel to 3,000 or 4,000 feet. 

BsiTiSH (XMjUMBIA. — Only on southeastern coast of Vancouver Island, where It Is large 
but rare and loesL From Straits of t^ica, at some distance west of Victoria, northward 
orer sboat oae'foarth of east coast to Nanaimo, extending Inward about 30 miles ; on 
toiands of Oslf of Georgia ; an isolated j^'ove on northwest end of Vancouver Island, on 
Qustslao 8oaiid» and another on Fraser River (mainland) 1^ miles above Yale. Described 
originally from pislns around Vancouver, on mainland, but not seen there since. 

WASHiJiaxoar. — Occasional slopes and prairies. In Puget Sound and Columbia River 
basins, slso aseeiidlng west slope of Cascades to considerable elevations and extending to 
east slope In the Columbia and Yakima River valleys; generally below 3,800 feet. 
Locally noted as follows: Islands of Fugot Sound ; Falrhaven (Whatcom County) ; vicin- 
ity of Seattle; Btellscoom, nnd Roy (south end of Tu^et Sound, Pierce County), and 
farther south at Wlnlock (I^ewls County) ; Sat sop (Chehnlls County) ; west base of 
Mount Rainier; near Mount Adnms ; Columbia River Valley eastward to The Dalles; 
White flalmos and Bingen (southwest Klickitat County) ; Tampico (central western 
Yakima Oooaty) ; Klickitat River near Ilellroarlni; Canyon. 
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to Marin County, and south of San Francisco to Santa Crus Mountains. Locally noted 
on most south slopes and valleys of Trinity National Forest, such as Grouse Creek, on 
Humboldt Trail, near South Fork Mountain, at 2,500 feet, Rattlesnake Basin, at 3,800 
teet, and creek bottom near Friends Ranch, at 3,700. 

OCCUBBENCE. 

In alluvial high bottoms, valleys, prairies ; less commonly on dry hill and (north) 
mountain slopes. In deep, fresh, humous soils (largest In west Washington and Oregon), 
and also in dry. gravelly or rocky soils (small or scrubby). Occurs only in open mixture; 
usually with Kellogg oak and Douglas fir, but also with madrofia, western yellow pine, 
and Oregon ash. 

Climatic CoNDirioira. — Similar to those of Douglas flr. 

ToLEBANCE. — ^Eudures slight shade in youth. 

Reproduction. — Prolific periodic seeder (about every two years). Seedlings rather 
scarce, most frequent on moist humous soil and litter ; uubroken, grassy surfaces where 
seed trees often grow are unfavorable for reproduction. 

Sadler Oak. 
Quercus sadleriana R. Brown C^mpst. 

DISTINOmSHINO CHARACTERISTICS. 

Sadler oak — named in honor of a Scottish botanist — has no common name ex- 
cept *' scmb oak.** Though it is only a shrub under 6 feet in height, it is included 
here because of its value as a slope cover. It produces extensive dense thickets 
on high, dry slopes between about 4,000 and 9,000 feet elevation. The very dis- 
tinct form of Its leaves (flg. 120), which are thick, deep yellow-green, smooth, 
and shiny on their upper surfaces, and white, smooth, or slightly hairy beneath, 
readily distinguish it from any other associated oaks. The leaves, though not 
strictly evergreen, remain on the branches until the next season's foliage is 
produced. Acorns are matured in one season. 

RANGE. 

Coast and Siskiyou mountains of southwestern Oregon and northwestern California. 
Okboon. — On top of coast mountains along old Wimer road; top of Sisklyous near 
Ifappy Camp Trail. 

CALifOtiriA. — Crescent City Trail, Del Norte County, near Oregon line. 

OCCURRENCK. 

MountmlB slopes In dry, rocky and gravelly soil. In oxtpnslve thickets of pure growth. 

Blue Oak. 
Quercus douglasii Hooker and Amott 

DI8TINOUI8HINO CHARACTERISTICS. 

Appropriately called blue oak on account of the bliu»-KriH»n color of its foliage, 
but known locally also as " white oak," from its light, ash.v-gray bark. Trunks 
exposed to the sun are especially light colored, sometimes even whitish, but arc 
ccnslderably darker gray in sheltered situations. 

Usually small or medium sized, from 30 to 40 feet high and from 10 to 15 

inches In diameter; exceptionally, from 60 to 75 f«»t in height and 2 feet in 

diameter; larger trees occur, but very rarely. The rather thin, narrowly ridged 

tMirk flakes off easily. The smooth-looking trunks are short and clear of branches 

15188—06 19 
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for about 10 to 20 feet; tliey are lavariably leaning or bent, and glre off ihort 
tbiok. borizoQtnl, contorteC limbs, wbleb form a compact, Battlah. dooie-llke 
crown. Year-old twigs are exceedlnelT brittle, dull gnj to leddisb brown, tnd 




more or less nilnutt'l.v hairy. Matitrt; leaves (Ars. 12T. 128), extremely variable 
In size aiul form ; tb<-lr uiii>L'r ttidca c<in}<]iicu'>usly liniied lljilit blue, with tninota, 
spaDK, star-shaped buim; beneath imle blulsti or yellowish green, with toj 
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Hue soft bairs; mldTelna and tbelr branches also witb very flne soft balre. 
Tbey are abed gradnally late In autumn. Acorns (fig. 128), deep cbestnut 
brown wbra ripe and ezceedlnglj' variable In form, are matured In one season. 




dougiatu. 



Wood, dark mottled brown, rerj' dense, lieavy. RtlfT. niid brittle, very cross- 
gralned and difllcalt to xplit; sii|>w<mmI, uncommonly thick. Tjir^ trunks are 
often tmaound. It la unlit for any ordinary commercial use, but is good for fuel, 
for wfakll It ii eztenalTely used. 
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LoHQEViTr. — Very little in known of the age attained. Believed to be hof' 
lived. Treen from 14 to 20 iDchen In diameter are from ITR to 280. j^eara oU. 
OwlDg to tbe decayed heart of large tree* It l8 exceedingly dlfflcolt to deteimlK 
their age. 
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slopes of seaward range at Uklah on Russian River, becoming very abundant south of 
San Francisco Bay. Common in Trinity and Shasta National Forests at 500 to 2,000 feet 
elevation, on foothills south of Pitt River, on lower Sacramento, McCloud, and Trinity 
rivers, extending eastward In Trinity National Forest from beyond Shasta (town) to 
point Just west of Redding, occurring also at point 18 miles northeast of Redding. 
Abundant in Stony Creek National Forest in coast ranges on lowest hills of east slope. 
In Santa Lucia Mountains, mainly on east slopes in Carmelo, Arroyo Seco, San Antonio, 
and Nacimiento river basins at 250 to 8.000 feet. San Luis Obispo National Forest, 
generally distributed In Carriso, Salinas, Santa Margarita, San Luis, Arroyo Grande, 
and Huasna river watersheds at 1,000 to 2,500 feet. Santa Barbara National Forest, 
only in northwestern part; in Santa Maria and Santa Ynes river basins, where It grows 
at elevations of 550 to 4,000 feet Elsewhere in southern coast ranges, limited to 
borders of Mohave desert on north slopes of northern Sierra Liebre Mountains and in 
San Fernando Valley at Enclno (southern part of San Gabriel National Forest), the 
southern limit. On west slope of Sierras it occurs very generally and abundantly in 
foothills at 500 to 3,000 feet, southward throughout that side into valleys of Tehachapi 
Mountains; common, at north, in Lassen Peak and Plumas National Forests up to 2.000 
feet. Abundant in Stanislaus National Forest on lowest hills between 300 and 1,500 
feet, as It is also, up to about 1,000 feet, in the Sierra National Forest. 

OCCURRENCE. 

On low foothills and their valleys ; In dry, loamy, gravelly, and rocky soils. Forms 
^tensive, peculiarly open, pure stands, and grows with Wislisenns oak. California 
white and live oaks, and Sabine pine. 

Climatic Conditions. — Similar to those of Sabine pine. 

ToLKKANCB. — Very intolerant of shade. 

Repboduction. — Prolific periodic seeder. Seedlings scarce in ground usually graced or 
cultivated, where much seed is destroyed or has little chance of germination ; rather 
abundant elsewhere. 

Alvord Oak. 

Qurrcuit alvordiana « KnHtwood. 

DISTINGUISHING CHARACTERISTICS. 

So little is known now of the newly found Alvord oak that It Is impossible to 
give an adequate account of its characters.^ 

Said to be a ^^ small tree or shrub ** with ** small, brittle, and easily falling 
dentate [toothed] leaves,** from the texture of which it Is assigned to the white- 
oak group. The acorn is smooth, except the minutely scaly cup, which has 
very fine, close, whitish down. Nothing is known of the height, the form of 
trunk or crown, the wood, or other characters. It appears to be closely related 
to Q. dumosa, one form of which it resembles in its leaves and acorns. Careful 
field study of this oak is .required to establish its characters. 

RANGE. 

Soothem Callfbmla. Described as occurring on " hills near the desert." and further 
as an ** oak In the mountains connecting the Coast Range with the Sierra Nevada at 
tbe soathem end of the San Joaquin Valley bordering the desert." 

Engelmann Oak. 

Quercvs imgrlmanni Cireene. 

DISTINGUISH I NO CHARACTTERISTICS. 

V 

Ckigelmann oak Is a little-known tree, called ** evergreen white oak ** on account 
of its partly evergreen leaves, which remain on the trees from one spring to the 

• Named In honor of William Alvord, former president of the California Academy of 



* HertMLrtnm specimens, kindly sent by Miss Eastwood from a meager supply, are 
for an Illustration. 
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next and begla to fall wben tbe new leareB are betng formed. It !■ not BtTicUr 
evergreen. Its general aspect is that of a wbtte oak with deeply fnrromd. 
widely ridged, pale grayisli-browa bark, and a big, Irregular, denae, rannded 




fngctmannl ; jrounf Rhoat Imtm, 



crown. It Is from 40 to 50 feet hlfcb (ocvaslonnlly eoniewbat taller), moA troa:^ 
20 to 30 Incbes la diameter. The large limbs stand out nlmost borliontall^ 
above a sbort, dear trunk. Twlga of tbe first season are reddUb-brown bdc^ 
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coated wltb very mlnnte, short hairs, which later disappear. Mature leavee 
(ftg. 130), very dlatlnctlTe, are thick, very deep blue-green, and either smooth 
or witb a few Btar«luiped balra on their top Bides; under surfaces and leaf 




Fio. 130, — QuercMi 



•terns light 7ellon'ish-gre<-ii. du<I more or low c-oiited with tawny minute hairs 
(wblch are sometlincH iiriK-tiratly nlisent. however) ; exceedingly variable in 
tora and site, larger leaves o<vurring on vigorous shoots (flg. 129). Acorns 
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are matured in one season, and when ripe are darlc to light chestnnt-brown; 
cups externally clear red-brown and minutely hairy; their scales, especially 
those at the bottom, having a thick, ridge-like projection on the back and sharp, 
hairy points. 

Wood very dark brown, exceedingly heavy, dense, stiff, and brittle; green 
wood checks and warps badly when exposed. It has nothing to recommend it 
for commercial purposes, but locally it is likely to be of some importance for 
fuel, of which it furnishes a good quality. It is a useful desert species, and 
owing to the limited number of trees and their restricted range, attention should 
be given to its reproduction and extension. 

Longevity. — Not fully determined. Judged to be moderately long-lived. One 
tree 14^ inches (inside of bark) showed an age of only 38 years. This indicates 
rapid growth for a desert oak. 

BANGE. 

Southern California and northern Lower California. 

California. — I^w hills in coaHt regions of southern part from Sierra Madre, where it 
extends from Altadena to Glendora, southward in a helt about 50 miles wide, beginning 
15 to 20 miles from sea, to me«ii east of Sun Diego. Forms about one-third of the 
stand in Palom^r Mountains und is second in abundance to Quercus califomica. Rare 
in Cuyamaca Mountains. At Mexican line extends from Campo to Tecate Monntain, 27 
miles from coast. 

LowEU Califobnia. — Extends only a short distance from north boundary. 

r 

OCCUBBENCE. 

Low hill slopes and dry, rolling mesas, in loamy sand and gravel soils. Forms small 
groups and open pure patches, but usually in mixture with California live oak. Climatic 
conditions, silvical characteristics, and reproduction undetermined. 

California Scrub Oak. 
QuercuH dumosa Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

With the possible exception of the i)olymorphou8 Quercus vitdiilafa, of Rocky 
Mountain rango, California scrub oak unquestionably varies more than all 
other oaks in the form and size of its leaves and acorns. No sort of satisfactory 
harmony can be established between the perplexing pliases of Its development, 
and one is likely to be hoi>eIessIy coiifuseil without a most comprehensive field 
study of the bushes and small trees belong;!!!); to this si)ecies. At leajrt 3 species 
and as many varieties have been singled out. but the distinctions between them 
are hoi)elossly confuseil by the occasional occurrence of their various types of 
leaf and fruit on the branches of a sinple individual. Unless the observer has 
a comprehensive view of all the iH>ints that seem to compel the uniting of 
th€»8e diverging forms into one variable sptvles, and one fairly constant sul>- 
species, this reduction may seem hardly proper. 

It is known as " scrub oak/* for It occurs in the main, singly or massed in 
low thickets, with the fine, exce<Mlinj:ly stiff twips and branches closely mingled. 
The California coast island n^presen tat Ives grown in sheltered places are from 
20 to 25 feet high and from 8 to 12 or more inches in diameter, with scaly brown 
bark; while the bark of the scrub forms is scaly and light ashy-gray. The 
twigs, so rigid as to seem thoniy to one penetrating a thicket, are branched at 
very abrupt angles. No adetpiate statement can be made of the sise or form 
characters of the leaves and acorns, tyi>es of which are figured as fully as pos- 
sible in fig. 131. 
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Tbe bcBt marked varlel; Is Quercui dumosa revolula Sargent, to be looked 
for especially In the aorthem and Bouthem range of the species. It Is dlstln- 
pilibed hy Its strongly rolled or carted lenreti, more or lenH coattKl with wbltleb 
hairs, and with prickly iKirders; tbe ciirlcd edges are turned townnl tbe under 
■mrfttce ot tbe leaf. Leaves of a season's growtb adliere tu the brancbee until 




Fio. 1.11. — Quercut dtimoia. 



e formed. AcoruR 



B qirlng, and b^tn to fall as the new I 
■re matored In ooe seBson. 

Wood HgU bvown, hard, brittle ; of no commercial use. Theoiieclcsuscfnl only 
U aariaUnSi wltb other desert hill shrubK and Rmalt trees, in forming a protective 
eont t^ tta too acantUy clothed dry slopes. Its strong roots go d«^ Vo^n vy^ 
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crevices and send up sprouts year after year, provided that the thin steins are 
not too severely burned. 

Longevity. — Not fully determined. A single stem 4^ inches through shows an 
age of 20 years. 

BANGE. 

Central California to Lower California. Chaparral belt of foothills from ceotnl 
SierraH and of coast ranges in Mendocino County and Trinity Mountains, southward to 
northern rx>wer California; also on islands off southern California, here, only, becominx 
a tree of any considerable size. 

California. — Common scrub oak of southern coast ranges, the type definitely known 
northward on seaward mountains only to San Mateo County, and on Mount Hamilton 
range to southern Alameda County ; eastward in southern California to desert slopes of 
San Gabriel, San Bernardino, San Jacinto, and Cuyamaca mountains. Common in Santt 
Lucia and San Luis Obispo mountains between 1,000 and 4,000 feet elevation, in Sor, 
Carmelo, Arroyo Seco, San Antonio, Naclmlento, Carriso, Salinas, Santa Margarita. 
San Luis, Arroyo Grande, and Huasna river basins. In central Sierras the species is 
often more common than Its variety reroluta. Locally noted in Butte County on foot- 
blllH along Chico-Sterling Road; foothills on Sweetwater Creek (Eldorado County I ; in 
Stanislaus National Forest, forminj? small thickets near bottoms of canyons at 2,500 
to 3,000 feet, on headwaters of Esperanza Creek (tributary North Fork Calaveras River), 
and on San Antonio and Indian Creek ( tril)utaries of South Fork of latter river): alM 
at Sherlock and West Point. In Sierra National Forest, reported on canyon sides of 
East Fork of Tulo Ulvor, b<'low Nelson's ranch, at about 5,500 feet elevation and on 
(Ireenhorn Mountains up to r».000 f(M>t. Very abundant in southern mountains. Its 
lowest altitude In Santa Barbara National Forest Is 1,400 feet, while it goes up to 5.000 
and Kometimes 7,000 feet ; In watershinls of Santa Maria, Santa Ynes, Santa Barbara. 
MntilIJa, IMru-Scspo, Nt'whall, and Elizabeth rivers. In San Gabriel Mountains, on sonth 
and north slopes facinfr desert, growing on foothills south of Antelope Valley (western 
extremity of Mojave Desert), and on Liebre ranch ; abundant on both sides of Caj<m Pass, 
and farther west, at west end of Antelope Valley, common on hillsides facing desert; 
thence southward through Cafiada de las Uvas. In San Bernardino Mountains east- 
ward to canyonK facing desert. Al)undnnt in chaparral belt of San Jacinto National 
Forest up to 5,0(K) feet on mountain sides, and often among pines at higher elevations 
on south side. On Santu Ana MountaiuK. nearer coast, in scrub growth on tops of rans^ 
nt l.tiOO f(H^t. Occurs in Sun Diego County on mountains from near sea (Temeculi 
Canyon, near San Diego, and near mouth of Tia Juana River, on Mexican boundary) 
eastward to (^oast Range ; here, In Palomar, Balkan, and Cuyamaca mountains, reaching 
east slopes ; on Moxicnn boundary, down to about 2.54.3 feet on east slope, at Wagon Pass. 
going to about 4,<MM) feet, and at .Tucumba Hot Springs down to 2,822 feet eleratlon. 

The form <* in Santa Cru/ and Santa Rosa Islands, off the southern mainland coast, 
usually with rather large lobed leaves. Is exceptional in representing tile principal tree 
growth of this sp«'ci«s. Its size and larger foliage are l>elleved, however, to result. from 
its protected habitat in these island cmyons. 

Lower Calipounia. — Southward on foothills of Mount San Pedro Hartir to Telmo, 
about latitude 31°. 

The range of Qurrcufi dumofta reroluta, which Is within that of the species. Is imper- 
fectly known. Foothills of central Sierras and of coast ranges chiefly north of San 
Francisco Bay. In Sierras recorded only from Stanislaus National Forest, where it 
forms occasional dense thickets ; locally noted near Volcanovllle and Georgetown. Occnrr 
rarely in (^oast Mountains southward to Santa Lucia Mountains, but replaces species 
apparently only north of San Francisco Bay ; abundant to Mendocino County and Napa 
Valley, and probably with species In Stony Creek National Forest, north of Clear Lake. 
and in Trinity Mountains (Shasta National Forest) ; locally noted In Lake County, 
Knoxvllle (trade, Napa River Basin, and In Upper Conn Valley. 

OCCl'RRENCE. 

Low mountain and foothill slopes and sides of desert hill canyons, In the poorest 
and driest gravelly soils, often so sterile as to support little else. 

In scattered, thick clumps and patches of pure growth, more or less interspersed with 
Christmas berry, mountain mahogany, ceanothus brush, manzanitas and other chaparral. 
of which It Is essentially a part. 

Climatic Conditions. — Similar to those of gray pine. 

• Quercut macdonaldi Greene. 
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BKANCS. — Appears to be tolerant of but little shade. 

■obucTioN. — Abundant seeder ; apparently Keeds nearly every year. Seedlings 
itely abundant In exposed mineral soil of pockets where seed is well covered by 
ig or other accidents. 

Canyon Live Oak. 
Quercus chrpsolepis Liebmann. 

DISTINGinSHING CHARACTERISTICS. 

lyon live oak is an evergreen oak, with the soft, scaly trunk bark of a 
oak. Very variable in size, from low, dense chaparral brush to a 
spreading tree 30 or 40 feet high, with huge horizontal limbs and a short, 
clear trunk from 30 to 60 or more inches in diameter. It develops 
atter form as single individuals in open situations, but on narrow, 
red canyon bottoms and sides it grows tall (rarely straight) and slender, 
15 or 20 feet of clear trunk and a small crown; the stems have very 
taper. 

r-old twigs are dark reddish brown, more or less densely covered with 
roolly hairs, sometimes nearly or quite smooth; very woolly when young. 
ture leaves (figs. 132 to 134) of one season's growth are thick, leathery, 
yellowish-green in color, and smooth on the top sides; beneath they are 
!d by a yellowish down. Later they lose nearly all their woolliness and 
le very pale bluish green beneath. leaves of each season's growth 
t from 3 to 4 years. Various forms and sizes of leaves are produced by 
of different ages. leaves of large trees usually have very few or no mar- 
teeth (fig. 133), while young trees, and especially vigorous shoots, have very 
bordered leaves (fig. 134). Acorns are matured at the end of the second 
a — a notable exception to the rule among oaks which, like this species, 
the sort of wood characteristic of white oak. Acorns (figs. 132, 133), wlth- 
sible stems or with very short ones, vary exceedingly in the size and form 
1r nuts and cape, but agree more or less in having nuts of a pale chestnut 
(downy at the point). The cups, rather thin (figs. 132, 133) or very 
are densely covered with a whitish or yellowish short wool, which is 
ttse in some instances as to obscure the cup scales. This yellow coating 
Iven the tree the name of " golden-cup oak " In parts of its range. 
irell-marked variety Is Quercus chrysolepis palmeri Engelmann, of the 
em boundary of California. This has very thick, stiff, wide leaves, clrcu- 
i outline (fig. 135, a), with prominent, large, spine-pointed teeth; acorns 
ly sharply conical, often rather long stemmed, and with very shallow, 
sometimes thickish cups (fig. 135, a). Commonly it is shrub-like, from 10 
feet high, and forms dense thickets. The remarkably distinct form of this 
:y*8 acorns, together with the fact that the female flowers are often borne 
ong stem, indicate that this tree should be considered a distinct species. 
>tber distinct variety is Quercus chrysolepis vaccinifolia (Kellogg) 
m., a low-massed shrub of very high altitudes, commonly called ** huckle- 
oak," from the resemblance of its small (three-fourths of an inch to 1 inch 
, sparingly or indistinctly toothed, usually smooth leaves (fig. 135, h). 
» are from five-eighths to seven-eighths of an Inch long, pointed, and with 
thin, shallow cups. This variety is exceedingly important for the effective 
haparral cover it produces on the highest slopes and ridges of the Sierras. 
od of canyon live oak Is of l)etter commercial quality than that of any 
species of oak in its range. It Is of a light brown color, variable in grain 
fine to coarse, very heavy, stiff, and exceedingly tough and strong. Its 
fth is well known to mountain freight teamsters, who prize wagon tongues 

irhiffle-trees made from it very highly. The wood is suitable for wheel 
and the woodwork of farm implements. 
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LosoEviT^ — \ot fullT (letenuiDed. Undoubtedly a long-llTed tree. pnbtblT 
reaoliiiig hii iice of at Icnxt ^lO to SDO yenn*. Ttmh from 10 to 18 Incbes In 
diumcter (cun\au gro«tb) are trom 98 to 1!}6 yean old. 




Rnuthvmt r<irn»r 
Mat Hide nf Klernn ni 
mouDtilDH uf i-valrii 



■ulirn ilomrt. tu northern I.owt 
DUlbern AfIiodh. iiurlliero H 
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2,600 to 



Uoleo; In noitb. at devatloDS of about 1.000 to S.OOD tt 

V/MO feet Bcported from Bonttaern t'tab and Nevada. Init autbentlc recordH of Its eilat 

•on tbere are lacking, 

OuooN. — Coaat mountains louth of Cow Creek Valley (Irlbutarj I'mpgua Klrer. lat 42' 
30*), sod tmlj u ~ 




Califiwxu. — Tbroughou t 



Dortlieni put at Utatc, boIbb westward probably ti 
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of Coast RBDKe aod eastward to about lonKllude at Mount Shaata. but not m tlul 
mooDtaln. Id Klamath National Foreil, reachltiK xellow pine belt i in Trlnlt; MonBlalBt. 
citpnilln): oiistward npiiriy In ttPdillng; In Shaata National Porcsl, cbleOr on canina 
■lopea Ht ■^,(M>0 lo 3.IHK) fpet ond In lower part of jet\aw pine Wt up to abont 5.000 ItH: 




:I4. — Qucreui chryiolfpit. 



8,000 nr l>.nno rn-i. in wi-iit liink-r rn 

mnronK of HtanlHliiiiH Nntlimnl t'lirpRt, 

hiKli broad vnlli-yH. wIktp liiw tm'H Kniw ticlwpen iilKnil S.Otm lo S.OOO feet cleratliNL 

AliiiDdnnl In vnllc.v IniitcmiK iit Heiynatn and Ynwmltc N'utlonnl parka. In Sierra National 

I'urcal II Kron-K In roayonH and Eiitohei far lielow p\nf belt aa well aa Dp Into tt. 

Locall; nuted In tbla reBlon an tuliowg : Merced Ulver, aoutb of Wtwona ) Ftmm Bhnr, 
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north of Com SprtliKi; Middle Fork Kings River, aesr Teblpltl Dame, and at moutb or 
Crown Craek; on the South Fork, alio Id head bnaln of this and on Bubbs Creek; Middle 
Tale RlTcr, at Soda Sprlnga: Ea>t and South Forks of Knweab Klver: South Fork of 
Kem Blrer (oppoilte Weldon) In region of CotloDwood Creek, at 0.200 feet eleTatlon, 




irubL;r (urn 

Black Buttea, San- 
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hedrln, and Bald mountains, but a tree In west side canyons. Bare In San Frandsco 
Bay rep;ion, and of small size on higher mountains, such as Monte Diablo, Mount Tamal- 
pals, und in Coust Range canyons. South of Monterey, in Santa Lncia Moontalns o( 
Monterey National Poorest, one of commonest trees at 1,500 to 5,000 feet eleTation, in 
Sur, Carmelo, Arroyo Seco. San Antonio, and Naclmiento river watersheds. Farther 
south. In San Luis Obispo National Forest, an unimportant tree, in Arroyo Grande water- 
shed, at 1,250 to 3,500 feet. Very common in Santa Barbara, San Gabriel, San Bernar- 
dino, and San Jacinto National forests, often associated with Pseudoteuga macrocarpn np 
to alK)ut G.OOO feet. In Santa Barbara National Forest, on watersheds of Santa Maria. 
Sunta Ynez, Santa Barbara, Matillja, Piru-Sespe, and Newball rivers, at elevations of 
1,000 to G,700 feet. Abundant in all canyons of San Gabriel National Forest, above 
2.r»00 feet, as it Is also in San Bernardino National Forest, occurring here on Santa Ana 
Klver (a mile l)elow Seven Oaks) at 5.000 feet, and farther upstr^m, at 5.200 feet. 
Frequent in San Jacinto National Forest, throughout mountains, up to 6.000 feet, but n* 
a shrub, at head of Strawberry Valley, and on Tahquitz Ridge, at 7,000 feet elevation. 
Abundant also in Santa Ana rahge (Orange County), near coast, where it grows in can- 
yons, and as a shrub on summits ; while farther south it is a frequent tree in seaward 
basins of San Diego County, such as of Paloraar, Balkan, and Cuyamaca mountains. 
Reported on Providence Mountains (eastern San Bernardino County) near the Colorado 
River. 

LowKR Califoknia. — Commonest oak on Mount San Pedro Martlr, above 4,000 feet 
elevation, and as a small tree above G,000 feet on both sides of Hanson Laguna range 
(to north). 

The (letailetl niDge of this oak east of the Pacific region will be described in 
a Iat(T publication. 

Querru8 chrynolcpiti palmeri on foothills and plateaus near southern boundary of 
California, forming large thickets. Noted locally in this region at point 80 miles east 
of San Diego, at Larkons Station, and at I^as Juantas. In Lower California, from north 
iKiundary southward a short distance. 

Quercus chryHoU'pis vtwcini/oUa occupies higher range of Quercus chryaolepis, forming 
extonsivo low thickets in Trinity Mountains and Sierras of California ; probably also in 
other parts of the latter tree's range. • 

(K'Cl'BRKNCK. 

<'onimonly hi narrow canyon bottoms and their steep slopes and in coved, sheltered 
depressions, in dry sandy and gravelly soils : or on exi>osed slopes, in broken rock and 
rroviccs. liargest in richer humous soils of sheltered canyon bottoms. 

SonietlnicH in small pure clumps or patches, but usually in mixture with California 
black and live oaks, highland live oak, bigcone spruce; occasionally with western yellow 
pine and Incense cedar. 

<'Li.MATH' CoNPiTioxs. — Similar to those of California black oak. 

Toi.EKANCK. — Kndures considerable heavy shade, especially In youth, but later se^s 
top light, in dense stands producing tall, slender stems with narrow crowns, either in 
partial or full light. (Ireat tolerance is shown by open-grown trees in their heavy, deep, 
leafy crowns. 

Hki'uudiction. — Prolific seeder at irregular Intervals, bu*" reproduction scanty, appar- 
ently as frequent in open as in sheltered sites, thick leaves preventing seedlings from 
suffering in latter places. Silvlcal requirements not fully determined. 

Quercus tomentella Kngelmann. 
I>ISTlN(ii:iSHING CHARACTERISTICS. 

No tiold naiiio apixMirs over to have l>een applied to Quercua tomentella^ a 
littlc-knowii «»ver;;n'cii oak. It is from .*»0 to 4() feet high and from 12 to 18 
Inchrs in diaiiu'ter. Somewhat larp'r tnn's are rei)orted. and it is likely that 
still lar;;er trtM^s once j;re\v in the sheltennl canyons of the coast islands, to 
which it is coiifintHl. Nothinj: is known of its trunk and crown form. The tmnk 
hark is thin, with broad, closely attacluHl s<'ales, which are brown, tinged with 
rod. 

Mature leaves are thick, h»athery. det»p j:rtH?n. sm<K)th and shiny on their top 
sides, nnd beneath coated with star-shaiKHl and Jointed Imirs, as are the stems; 
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I remain od tbe brancbes about two years before falling (flga. 13fl, 137). 
:Klna of tbe leaves curled toward tbe under surface. Acorns, matured in 




imn or tbe second yiiir. iiri; nbout li inchett Iodk and tbree-fourtbs of an 
tliick. tbe sballow cbcHtniit-colurt^ I'UiiH L'uvered wltb a tawny or whitlsb 
151SS— 08 20 
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wool (flg 137) Wood hard flne-groined and light jellonieh brown So little 
U kiioMi of thin oak now ttiat nothing can be said of Its e'MDomIc qualtttcs. 
1 r i1 My too rare and uf too limited supply to be of any importance conuncr 
dally 




l^'iOEviTi.^l'rol'alily uiuderntely lung-Hyin 
(loHlde bark) showed on age of 44 yeara 
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BANGE. 

Santa Rosa, Santa Cms (south of Santa Barbara), Santa Catalina, and San Clemen te 
Islands, south of Cape Vincent, oflF coast of California ; Guadalupe Islands, oflT coast of 
Lower California. 

OCCURBENCE. 

In narrow canyon bottoms and on exposed slopes, in rocky or gravelly soils. Climatic, 
silTlcal, and other requirements undetermined. 

California Live Oak. 
QuercuH agrifolia N^. 

DISTINGUISHING CHARACTERISTICS. 

California live oak is one of the commonest, best known of southern Cali- 
fornia oaks, as well as one of the first to attract the attention of early explorers, 
who called it " holly-leaved oak," from the resemblance of its leaves to the large 
American or European evergreen holly. 

It has a short, clear trunk and a narrow or very broad, dome-shaped, dense 
crown, according to whether it is crowded or in the open. It usually grows in 
the open. Occasionally it is only a low, shrubby tree. It is ordinarily from 
25 to 50 feet in height and from 1 to 2 feet in diameter. Very old trees in the 
open are from 60 to 75 feet high and from 3 to 3i feet through. Very long, 
thick, crooked limbs are given off from the short, clear trunk (which is often 
only from 4 to 8 feet long), forming with numerous fine twigs a dense, exceed- 
ingly broad crown, sometimes reaching the ground ; trees In crowded stands have 
rather slender branches. Small trees and the large limbs of big trees have 
smooth, light grayish-brown bark, with frequent ashy-white areas, while large 
trees have very thicl^, hard, blackish or very dark brown, roughly furrowed 
bark, with wide ridges. Season's twigs, dull gray to reddish brown, with 
pale chestnut-colored buds, are somewhat downy, with very short, whitish hairs. 

Mature leaves (flgs. 138 to 140) are more or less conspicuously curled on 
their prickly-toothed or entire edges and are usually dark (but often light) 
shiny green on their convex upper sides — sometimes coated with light-colored 
ndnnte, star-shaped hairs, while beneath they are paler green, smooth, some- 
what shiny,' and with brownish hairs in the angles of the veins, or, again, the 
entire under surface is downy with minute, dense hairs. The leaves are thinnlsb, 
but peculiarly stiff and brittle. The foliage appears to be evergreen, but 
remains on the trees only until the succeeding spring, usually beginning to fall 
before or a short time after the new leaves are formed. Flowers appear mainly 
In early spring, the acorns (fig. 140) maturing in the autumn of that season; 
occasiODal trees produce fiowers in the fall and small immature acorns which 
drop from the trees by spring. The cups of acorns are peculiar in having their 
scaly edges turned in. Wood, brittle, hard, heavy, exceedingly fine-grained, 
reddish brown; sapwood very thick and darker than heart. It has economic 
value <Hily for fuel, since the tree has a very i)oor timber form and the wood 
checks and warps badly^ in seasoning. Bark of this species is extensively used 
to adulterate the similar but much more valuable tanbark obtained from the 
California tanbark oak. 

Longevity. — Few records of the age attained are available. It Is judged 
to be exceedingly long-livwl. Trees from 12 to 2.1 inches through are from 2r» to 
about 65 years old. 



FOREST TREES OF THE PACIFIC SLOPE. 



Califonila aad Ijywn CBlltonia. Valleji ud lowrr faolhllU of CalUarait nwl 
nw(a. InlaDd tbrooKli ttm belt 'xl •oolbwari Iroa Mfdoriao. UcDdoetxt Comui. id 
Ifvoat Hma Pniro Manlr. L>oirer California. Not In snat Interldr TsUer* at CalllMili. 




non nnrih of Kao Franrlsco Hay. Imt verr Hliundant Id Tal|p|« 
Ijaj-, rivQliful ulso la southern CallfornU between BOuntalaa 
aat lalanda. Gains southward, tt clt«nda litluul tran aca to 
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Monte Diablo. Oakland hitts. Banta riara Valler. to Taller" ^aat of Banta Lucia and Ban 
Lull OMapo MountilDB. lo lODtliern slopes of Santa Barbara. San Oabrlel, eaalern alopei 
of Bao Bernardino to Sao liorKonlo rsHB. al 2.S00 feet eleTalloQ. and to rangPB In San 
DIfga Connt]'. Lorall; DOIrd about Inveniviis and NIcaiilo (Maria Conntjrl and at 
ElerkelvT: Hanta Clara Valley and up western loolhUli ; Bis Baaln (Santa Crua Countr), 
on Kl« IVotrero. at Uonterey. Ml Monte. Point Plnyoa, and Carmel Bay, In Santa 
Lurla Uountalni of Monterey National Foreat, an Important tree In Sur. Carmeio, Arroyo 
Se«>. San Antonio, and Naclmlento rlrer wateraheda, ranging tbrougbout thla Forest (ram 
aca ICTel to 3,000 feet on hlllsldea and In canyans. Locally noted In thla regloo from 




Fin. 139. — Qurrcu' aorifalla. 

mmr Stag City to Jolon. and at a point 9 mile* north of Dania Ranch (Monterey County). 
Widely dIMrlbtitad In Ban Lola Oblapo Natlona) Foreal from aeo level to 2.G00 feet la 
walnabeda of Carrlao. Balloaa. Santa UarRarlU, ttan Lula. Arroyo Orande, and Huaina 
rlTer baalna. Commoo In valleys and footblllH of Santa Barbara National Forpiit from 
aea level to 4J100 Ittt. In wateraheda of Santa Maria. Santa Tnei. Santa Barbara. Ua- 
tlllla. Ilm-Beape. Newhall, and Klltabetb rlvem. locally noted at Nordboff 17.^0 feet), 
Pledro Blanco Oeck. Coopern <'iinyan at liCHJ feet (1-1 milea wexl of Santa Barbara). 
Abaodanl In Ban liabrlel .NailooHl Fore«i from Oak Knull Into Sierra Madre Kangc; 
bare locally noted from lower hills lo 1,OUO and 3,200 feet at I'aaadena |1,0U0 feet), * 
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mlJpti nortbwpRt of pBaadenn, Loaf; Cnnjon, Bod at point U mile* sonthwMt of Stn*- 
berrj- Peak, at 3.;!00 (set. Frequent In Trabuco Crajon NatloiMl For«M (Orup 
CouDlf >. Id nearly all cnajions. except at highest eleTatlons. Occurs on a aumbet nl 
roast Islands, prohahly nn all except Sao Clemeate. Houtliffsrd It grows In a bell thwi 
60 miles wide, eitt^Ddlng westward to within 15 or I'O idIIeh of coast, and eulwird U 
west slope of mouDlalns. but probably not reaching San JaelDto UoDntalas. thoagb ik 
rurring In I'alomur nad Balkan moiintalas. and widely over Cayamaca Uouatalna; itn 
goIoR eastwsrd (o Jacumha Hot Springs {2,832 feet eleyatlon,) Locally noted ant 
Heilcan boundary In fian Diego County at Alpine. 2,275 feet elevation, and Pine Valk;. 
at i.2{i0 feci. 

LowEH CALiroHNiA. — MorE or leas common In low canyons on vest side of Mount Sn 
Pedro Martir ; occurs here Id Enclnas Canyon (near San Tonua) and at Ban Antanlo. 
■t 3,000 feet, and on Santa Crui Creek. 




Pia. HO.— ^iiiTniit apiifoHa. 



sycamore, and wbli 



ifilTe. pure, open forcsi 
:. and hlg-cnne up nice. 



[K'CttBBENCE. 

TBileys. slopes of higher foothills, alultinr o 
lul Bluntedl on exposed leasbore. 
H. and Is also mixed with Tslley oaks, blue oak. 
and occanlonally with canyon live ook, Onllfotnla 

those of Monterey pine. 
le Ihrou^hiiui life, 
iler. but repniductluu generally acantjr. 
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WislieennB Oak. 

QHrrrug irUliznii A. de C'andolle. 

DISTIKGVISHINti rHABAtTEHISTICS. 

WlallisenDfi oak In not known by th1» name. It \h hoped, liowevtr, that ttals 
name ninj be uaed Id preferenre tu "live onk." tbe prewnt field name, wtilcb Is 
■Mtlled to several otber oaks wltb everKreen foltnge. 
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it may be etiall> ixtDfoundcd It does not have such broad crowna dot rach 
emrinouH limbs as the California llie oak Its slmtlar but ^ery much tbIcLer 
leatbtTt Hblnj perfectly smootb leases (Bgs. 141 1421 are flat (neter t-urled) 
deep green on tbeir top sides and light jellow green beneatb. Tbe leaf steou 




are iK-ncrnlly very minutely iiuil pletitlfiilly iHometlnies npanielj) hairy. Unlike 
[hose iif tbe Callfornlit Mv<> mik. tlio U-iivtMi iif thin tree reninin on the branchM 
for abuut two iie:iiuiiH uiiil lieKlii lo fall during the seijoud summer or autumn. 
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Acorns (fig. 142) mature in two neasons und are riiie in late fall. The cup 
scales are long and reddish brown. 

Wood similar in color and character to that of the preceding, but its thick 
sapwood is whitish. It is of no economic use, except for loc*aI supplies of fuel, 
for which it is very highly esteemed and extensively used in some parts of the 
tree's range. 

LoNGEvrrr. — ^Not fully determined. It grows slowly and persistently and is 

exceedingly tenacious, even where storm-beaten or |)ounded in the sandy and 
gravelly washes of streams. Trees from 8 to 15 inches in diameter are from 
40 to 75 years old. 

RAN(2E. 

Northern California to northern I^wer California. Foothills and valleys from near 
lower float hem slopes of Mount Shasta (Sacramento River Valley) southward in Cali- 
fornia coast ranges and Sierras to Mount San I*edro Martlr, northern lA>wer California. 
Shrubby on high summits at south. 

Califobnia. — Valleys and foothills In coast mountains, particularly away from coast, 
Dorthward and westward to Uklah (on Russian River), Mendocino County; northward. 
In in^at central valley of State, to foothills of southern Shasta Nathmal Forest ; thence 
southward on lower foothills, usually at somewhat higher elevations than Qucrcus 
douffUuH, but not in chaparral bolt to any extont. In chaparral and lower canyons 
>f Stony Creek National F*orest on west side of ranf^es, especially on Eel River. Sierra 
\evada: Common in foothills of lessen Peak and Plumas National forests, at 2,000 
to 2,800 feet. In Stanislaus National Forest, up to 2,000 feet elevation ; confined to 
west border, in ravines, gulches, and canyons, and Is most abundant In region of Bear 
Monntalns, Gopher Ridge, and Bald Mountain ; grows sparingly In creek canyons from 
Garden Valley southward to canyon of South F'ork of American River, near Coloma and 
Lotos; also on Hangtown i^d Webber creeks (west of Placervllle), but ceasing about 1 
mile east of latter place ; in Pleasant Valley southward, and in canyons from Indian 
Dlgglns westward to Coyotevllle and Oleta. Common In southern Sierras on foothills 
and southward to Fort Tejon, In Tehachapl Mountains. In coast mountains abundant 
around San Francisco Bay and southward. Frequent In Santa Lucia Mountains of 
Monterey National Forest, In Sur, Curmelo, Arroyo Seco, San Antonio, and Naclmlento 
river basins, at 1,250 to r>,0(M) feet elevations, but shrubby alK>ve 2.700. In chaparral 
between 1.500 and 3,000 feet. In San Luis Obispo National Forest (T. 20 S., R. 16 B.). 
Generally distribated in Santa Barbara National Forest, ut l.ToO to 0,200 feet, being espe- 
cially common along north border on northern Klopes of Cuyama River. Not In Santa 
Monica Mountains, but abundant on coast side of Sierra Madre Range on Mount I^we, 
Mount Wilson, both slopes of Sierra LIel>ro Ranvre northward to Oorroans Station ; In 
ehapArral on aummits of Santa Ana Ran^e, at l.OOO feet. San Bernardino and San 
Jadoto mountains, here occurring In Spencer Valley at head of San Diego River, and 
risewbere. Cuyamaca MountalnH. near .Inmarha. and at Mexican boundary, only on 
Elanaon Lagnna range. On Santa Rosa and Santa Cruz Islands. 

LowEB CALIFOB2CIA. — North end of Mount San Pedro Martlr. 

occrRRK.NCt:, 

On foothill slopes and their open valley h. In <lry river liottoms and washes, and desert 
Docmtalii canyons. In moderat<>ly rich. dry. loamy soils, or In poor. dry. gravelly, or 
rocky sella. Largest in sheltered! sites, with Komewhat freHh. good soil ; stunted and 
ihmbby on hot, gravelly slopes or stream liottoins. 

In small, pare groups or patches. iMit more oft«ni mlx«>d with Hcrub oak and chaparral ; 
less frequently with blue oak and California live oak. 

Climatic Comditionk. — Similar to thoH<> of ('aiifomia live oak, as Is also Its repro- 
dnctlon. 

ToLEBAifCB. — Very tolerant of shade. 

Price Oak. 
Qiierruit prh'ti " Sndworth. 

i)isTiN<;i:isiiiN<; characteristics. 

Very little Ih known <»f the Prlc*' oak. :unl tliat only from a hnrrieil exanii- 
oatlon of a few trees f<»und by th<» writ*T In Oc'tc»lH»r. IIKM, on the banks of a 



■Named In lioiior of Mr. Overton Westfeldt rrlcf, Aswuiate Forester, F'orest Service; 
P^orcstry and Irrigation, vol. i:{, j). ir>7. 
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itmall stream In Monterey County. Cal., on a property bnown as " Danl's RUKh.' 
Tbe trees were closely mingled nltb Qurrrut agrlfolia, for wblch tbey w«t 
mistaken at u distance. In general form tbey resemble tbat tree, eapecUlli 
tbe small lirunched trees of the latter grown in close etaodR. Tbey were from 
25 to 30 feet bigb and from 8 to 12 Indies in diameter. At tbe base of the trank 




tbe bark Is btni'klsb. very li:ird. and roughly and Irn^^lsrly broken; 3 or 4 
feet higher np il is iliirk iiMh.v-grny and Hmooth. Mature leaves (flg. 143). 
which iirolinbly roniiiln im the* tn-es two suinmerx. arc Qnt, smooth throngtioDt, 
iiixl n (leeii sblny y el Ion -green on tlu-lr uiiper surfat.'es and paler yellow-Braea 
lienentb. Tbe llou-eni are uot buowo. Tbe acorns mature la tbe t 
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the second year, for in addition to ripe aooroK, immature ones were found on 
the season^s smooth, reddish-brown twigs. Mature acorns (fig. 143), regarded 
as the most distinctive character, were invariably of the same form on all of 
tlie trees seen. The sharply pointed nut is smooth, somewhat lustrous, and a 
dull light brown, while the uniformly very shallow cups — on short stems — have 
very close, smooth, pale brown scales. 

Wood, not examined, but Judged to be essentially lilce that of Quercus wisli- 
zenu Nothing Is now known of the age attained. 

The affinities of this oak place it between Quercus Cffrifolia and Q, tcisUzeni, 
and nearer to the latter. The writer has not seen the bushy trees Prof. C. S. 
Sargent has described and figured (Silva. VIII, PI. CCCCVI, f. 6), occurring 
in Snow Creek Canyon at the base of Mount San Jacinto, which, as nearly as 
can be Judged from the note and figure, is Quercus pricei. Professor Sargent 
considers this shallow-cupped oak (not seen elsewhere) a form of Quercus 
icislizenu The trees found at Dani's Ranch gave every promise of later becom- 
ing very much larger. 

OCCURRENCE. 

Dry, grayelly banks of streams, within reach of deep soli moisture. 
Forms small, pure groups. 

Climatic Conditions. — Similar to WIsllzonus oak. 
TOLKKA.NCS. — Very tolerant of shade. 

EcPBODCCTiON. — At least an abundant periodic seeder, but fruiting habits and repro* 
dnctlon undetermined. 

Morehus Oak. 

Quercus morehus Kellogg. 

DISTINOnSHINO CHARACTERISTICS. 

Morehus oak is a rare and little known California tree of the black oak 
group. It was first found al>out 1863, and since then many new stations for it 
have been and are still l>eing discovered. It is held by some authors to l>e a 
hybrid from Quercus wislizeni and Q. californica. Its acorns bear a strong 
resemblance to those of the first oak, while its leaves (fig. 144) are similar in 
texture to those of the latter oak. The remarkably uniform shape (within rea- 
fionable limits) of the leaves borne by widely separated individuals, and the 
fact that the parents suggested are by no means always within the same 
locality— one or the other, sometimes both, often very far distant from the sup- 
posed offspring — has led the writer to treat this oak as a 8i)ecie8. Generally 
from 10 to 35 feet high and 3 to 8 inches in diameter, with smooth, dark ashy- 
gray bark. The branches of small, shrubby trees often trend upward, while 
those of the larger trees stand out horizontally from the trunk, which is free 
of limbs for about one-third of its length. The leaves, which are shed from 
midwinter to spring, are dark yellow-green and smooth on the upper sides and 
light yellow-green and smooth or more or less covered with fine star-shaped 
hairs beneath. The acorns, maturing in the autumn of the second year, are 
moally from li to li inches long. The light reddish-brown cufm inclose from 
about one-third to two-thirds of the nut, which is somewhat thicker than that of 
Q. uHslizeni, Wood similar in general appearance to that of Q. californica, but 
the thicker, whitish sapwood is considerably tougher; not fully investigated. 
Of no economic importance and of slight interest to the forester, because of the 
tree's rare occurrence. 

Ix>NOETiTT. — Not fully dotermin€*d. Believed to be rather long-lived. A single 
tree» 12J Inches in diameter, showed an age of 04 years. 
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CAtAvnusiA. — f»rc-iirs a> M-att«'rvd individuals aod dptacbvd tbicicets in northern rout 
ranKCK and Sk*rra foothllU. CfMnit mngrm: \ Kfnitle tree at Clear Lake, and seTeral %i 
Hnlphur Bank (Lake i'ountji : ?roup at north base of Mount Tamalpais < Marin Conatyi; 
thicket on cre«t of Coast Ilansre back of Berkeley, and a nin^le tree fart tier north to 
Berkeley Illliff near upper San Pablo Creek: canyon of Big Solpbar Creek betwMi 
Gey iters and Clorerdal^ (Sonoma Coantyt at point aboot 3 miles b^ow bridge: tlto 
at point *1 milpfi south of Kidgewood Summit (north of t*klah. Mendocino Comtyl. 
Reported in Santa Lucia Mountains in Sur. Carmelo, and Arroyo Seco river basins. 
Bierra foffthiUfi: In a belt north of Yuba River lYnba County), running northwest from 




Fro. 141. — QurrcuM morehun. 



R(»(l HlufT nnd lowor pnrt of Iiry (Y<M»k Into Rutto County: west foot of Stanfleld Hill 
grndi* (nlMmt lil mWvn north«'Mst of Murysvillp) : m»ar Newcastle (Placer County); 
KIdorndo County, on a hrud branch of Canyon Crook (tributary Middle Ftork American 
RIvoD 'J niilPM northcaHt of (ieor^otown : Nortli P'ork of Cosumnes Rlrer (near Nash- 
villo). Middle Kork of CoHumnoH (lM»twpon rieaHiint Valley and Oleta) ridge between 
North and Middle Forkri CoHunincH (aUnit <1 miles east of Nashville, elevation about 
S!,<)(M» f«N»t ) ; Sacramento County : near Folsom : Amador ('ounty, near IMymouth, on head 
of Indian Creek (branch Cosumnes River), near Oicta (Sutter Creek road), and at 
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■ereraJ points on Rancberia Creek — lowest station about 3 miles from Sutter Creek, 3 
miles north of lone on low hill near Clay pit (leaves much toothed), with blue oaks, 
Mokelumne Riyer west of West Point; Calaveras County, several thickets in Bear Creek 
Canyon (branch Calaveras River on west side of Bear Mountains), on head of Murray 
Creek (tributary Calaveras River) 2 miles north of Mountain Ranch, on San Domingo 
Creek (branch South Fork of Calaveras River) 2 to 3 miles north of Murphy, road be- 
tween Mountain ranch and Railroad Flat (elevation 2,450 feet) at two points on South 
Pork of Mokelumne River between Railroad Flat and West Point ; Tuolumne County, 
between Sonora and Tuolumne River, at two points (little north of Tuolumne Canyon) 
on road from Carters to Big Oak Flat, near bead of Deer Creek — south side of Tuolumne 
on same road. At several places in gulch few miles north of Coulterville (Mariposa 
County) on road between Coulterville and Priest, with Kellogg oak and highland live 
oak; frequent from Cold Springs Station (Mariposa County) to Fresno Flats and North 
Fork (Madera County), especially in Crane Valley. Abundant also near Badger (Tulare 
County) ; very abundant on road from Raymond to Yosemite, especially within 6 or 
7 miles of Raymond and eastward in edge of western yellow pine belt beyond Wassama; 
2 miles west of latter is large tree at Potts's house, also one few rods north of 
Ahwahnee road house, and many others in vicinity among Kellogg oaks. At point 2 miles 
west of Eshom Valley, near east end of Burrough Valley (Fresno County). Range still 
Imperfectly known. 

Ot'CURBENCE. 

Foothill slopes and ridges, in dry gravelly soils. 

In groups and patches of pure growth Interspersed with California black oak, Wlsli- 
xenus oak, Fremontia, and occasional blue and valley oaks. Nowhere abundant. 

Climatic Conditions. — Similar to those of gray pine. 

Tolerance. — Evidently very tolerant, its evergreen leaves being retained in dense shade. 

Repbodcction. — Imperfectly known. Appears to seed at Irregular intervals at rather 
early age, and but sparingly. Owing to the tree's supposed hybrid origin, the fertility 
of acorns requires testing. 

California Black Oak. 
Quervun calif or nica (Torr.) Cooper. 

DISTINGUISHING CHARACTERISTICS. 

California blade oak Is very distinct In api)earance from nil other Pacific 
oaks. It more nearly resembles the eastern black oak {Quercus velutina) than 
it does any other species. Commonly from 50 to 75 feet high and from 15 to 
30 incbes in diameter, but at high elevations it is shrubby and often under 15 
feet In height Old trees are sometimes 80 or 85 feet high and from 36 to 40 
incbes tlirough; such trees, as shown by their decayed, hollow trunks, often 
broken at tlie top, have long since passed maturity. The trunks are rarely 
straight and are often bent or leaning. They are clear of branches for from 
10 to 20 feet, and then give off large limbs which form irregularly oi)en, broad, 
rounded crowns. Except on young trees and large limbs (where it is smooth 
and doll grayish brown), the bark Is blackish brown, sometimes with a reddish 
tint or, saperflcially, a weathered gray brown ; it Is very hard and is roughly 
and rather deeply furrowed on the low part of the trunk, while higher up the 
shallower seams fade Into the smooth I>ark of large limbs. Year-old twigs are clear 
red to red-brown and usually smooth, but often minutely hairy or with a whitish 
tint; the prominent, scaly, llgKt chestnut-colored buds are hairy, especially on 
their ends. Mature leaves (figs. 145 to 147), variable In form and size (about 
4 to Oi inches long), are thicklsh, a shiny deep yellow-green, and smooth on 
their ow)er sides (sometimes with star-shainnl hairs) ; paler green beneath, 
smooth or minutely hairy. Small tnvs at high altitudes (and elsewhere also) 
very frequently have leaves and stems (fig. 147) conspicuously eoatcnl with 
minnte, whitish, star-shaiKMl hairs. Leaves are shed In autumn. Acorns (fig. 

145), mature at the end of the second season, are borne on thick, short stems 
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finrl iii'e alxiut 11 Iti H iitcben long- Tile nut Is pal^ ctaesUiut colorod. dovnf 
iwjir and al the tOD eiiii, and ofton ImllBtlnctly strl|ied ; tJw tawDy UroVD nv 
has nhtny iicnlc« which nre tliiu, but often niui-li thickened at the luiflea nf Ite 




. H5.- 



Wood. Iliie-ip'iiiiJi'd, rory poroas. pnle Imt dietiiiot r«<l, ext-'eedlngly tirlttia 
flmi, nitlier hi-iny. nilli Inriw [ilth-ruyM. mid hnvlns n HtriHig odor of tHRiilii, 
with wUii'U l-iiih Ihi- wihhI iind Imrk an- beavlly i'hari;f<l- I.iiritp tniuks aiw 
ruri'ly aound ihkI :iJTi>ril lull lltlh' rk-iir Llnilwr. and I'Veu tills la Inferior OM 
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t of Its very porous, brittle structure. Id some sections of Its rui)ge 
tile tree Is important and mucli used for fuel. Its ruther frequent ootnirrence 
in oontliiuotui patches renders It worthy of attention for this purpose. 

iMnoKTixY. — Age llmltM are not fully known. Probahly moderately loiig- 
llred. Trees from 16 to 2D inches In diameter are from J70 to 27r> years old. 
It la doobtfut If this oak uttaitiH a Rreater njie than 350 years, and It probably 
■ mfttnrlty In nbont 175 yearn. 
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bat In Stanislaus National Forest ranging between 1.500 and 6,500 feet. Locally noted 
in Tosemlte Valley, at 4,000 feet, in pure growth west of Camptonville, in Yuba County, 
and Ttcinlty of Lake Tahoe. In southern Sierras, generally at 4,500 to 7,000 feet, 
where It occurs as follows: North Fork of Kings River; Bubbs Creek (head tributary 
South Fork Kings) up to Bubbs Dome; Frazier Mountain; East Fork of Kaweah River, 
at 4,900 to 7,200 feet, from Blgtree Canyon to point about 4 miles below Mineral King ; 
White River (Tulare County) ; on crests and west slopes of Greenhorn Mountains (in 
T. 20 S., R. 30 and 31 E.), at 5,900 and 4.750 feet, and on Little Posey Creek, at 4,700 
ttet. In depression between east and west rids^es of these mountains (Kern County). 
On east slope of Sierras, at Independence. Very abundant on southern terminal ranges 
of Sierras, as on Mount Breckenridge, above 4.000 feet, and probably also on Piute 
Mountain. Not reported from Tehachapi Mountains. In northern coast ranges, com- 
mon In Trinity National Forest eastward to between I^wiston and Weaverville (west 
border of Sacramento Valley) ; locally noted on Grouse Creek Canyon near South Fork 
Mountain, at 2,300 and 2,500 feet. Southward in Stony Creek National Forest, very 
abundant in yellow pine belt at 3.000 to 6,000 feet, particularly in western part of 
forest on headwaters of Eel River. In vicinity of Bay. only on higher summits, such 
as south slope of Mount St. Helena, north base of Mount Tamalpais, upper San Pablo 
Creek, and east side of westmost coast range of Santa (Mara Valley ; not on Berkeley 
nor Oakland hills. Plentiful in southern coast ranges, especially In Santa Lucia Moun- 
tains of central and northern parts of Monterey National Forest, where, on both sides 
at ran^e. It occurs at 2,(K)0 to 5.000 feet elevation in Sur, Carmelo, and Arroyo Seco 
river tMislna. Not common in Santa Bartmra National Poorest, but widely distributed at 
8,500 to 6,200 feet In watersheds of Santa .Maria, Matllija. Plru-Sespe, and Elizabeth 
rlTera, being abondant on Pine Mountain and In pure stands on summit of Liebre Moun- 
tain. Range in San Gabriel Mountains not fully recorded, but probably not there to any 
extent. Commoo In pine belt of San Bernardino Mountains ; here locally noted near 
bead of Waterman Canyon at 3,0(K) feet — a low altitude ; on City Creek road off Plunge 
Cre^ at 4,400 feet, and in Little Bear Valley, at 5.000 feet. Very common in pine 
Mt oi Saa Jacinto Mountains on west and south sides, at 5.000 to 9.000 feet ; also in 
Btrawbcny Vallcgr, at 5.200 feet ; rare in Tahquitz Valley, and not detected on north side 
of ■oontaina. Southward, the most prominent oak in Palomar Mountains, forming nearly 
half of the mixed stand on upper slopes, but in Cuyamaca Mountains less abundant 
tlMU Quercm9 mgrifoiim: locally noted in this region on south side of Smiths Mountain 
at 4tl00 feet, and at Campbells ranch (I>aguna Mountains), at 5,496 feet. Reported 
from Hanaoa Lacuna Mountains of northern Lower California at elevations above 
4,000 ftei. 

OCCUBRENCE. 

On mountain slopes, benches, valleys, in canyon iMttoms and lower sides, and on 
upper foothill slopes; In dry gravelly and sandy soils, or in very rocky places with 
scanty soiL 

Forms pure, open groves and limited stands, or mingles (at lower levels) with gray 
pine, Douglas fir (Oregon), California laurel, western dogwood, canyon live oak, and 
straggling western yellow pine. Higher up. commonly with latter pine, incense cedar, 
and occasionally with blgtree. Largest in yellow-pine l)elt on sheltered benches, valleys, 
and coves, and smallest on exposed high slopes. 

Climatic Coxditioiis. — Not fully determined, but mainly like those of western yellow 
pine. 

ToLcaaxcs. — Endures moderate shade in early life, but requires full overhead light 
for good growth later. In mixture with yellow pIno. sul>ordinate. 

Repxooi'ctiox. — Abundant i)eriodIc Hee<ler at 2 to ." year intervals, but locally some 
seed Is borne nearly every year, (termination scanty ; ))est in slight shade on exposed 
Bdaeral or hnmos. 

Tanbark Oak. 

QuervUH <" drnni flora Ilookor aiul Aniott. 

DISTINOl'ISIIING CHARACTERISTICS. 

TanlNirk oak Is widely known in its rnnge by this nume on account of the 
tHCCeosiTe use of Its bark for tanning on the Pnciflc Coast, where It is as impor- 
tent In tbe lestlisr indastry as chestnut oak {Quercus prinua) is in the East. 



*Althoasii mettr known to lay p<H)ple as anything but an oak, for which the technical 
tamm Qm9nm» atasds, this tree has characters in its reproductive organs which techni- 
callj permit Its separation from ail other oaks of the genus Quercus into another 
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BeniiH. II Ik a rcinnectlni! link IwlwwD Ilie nalm and chntnuta. TfaCM Bloor dIffeiTBM* 
are tliiiw: Ita inali* nnd frnalc Ihmvpre arc tmrat od new abooli of the Tear, rarel; rmai 
budH lit till' iKiKe iif Ivavni nf Hip prpvluuH yvar'a em^tb: the eyllDdrlcal male cluaten 
arc tlilrk iind rnvt. InKliiid or tH>ln;( tlircail-llki-. piudiiloiia. anl developed from bud* 'in 
ycar-olil Iu'Iuh. nil la iitlirr iHikK: llic femalr iIiiwitb nro ueuallr borne at tbe haw of 
(be u|>|HTiu<iiit niok n<iwn- rliuttnii ; the male R'lwers are arnageA 3 In ■ mlaate ctiuier. 
manr <>( llinu^ riiverlnti llii- erert fliiircrlnic sli-tna. Inalead of brine aolltaiT u In other 
oaki. iTbe fcmalr lliini-ni an-, however, aolltary, nn [n other oafca.) Uiian tbeae TalM 
holanli'al rhHrirlerH Ormtnl |>riipu(ivd. In ISIill. that thia tree be called PoMato ttntt- 
fon. Hiiire tlii-n, hnwrriT, It >iiih tirvii maliiliilnpd tinder the name 9. 4eiMl|Iora. rItn 
to II liy DmikrT and Arnoll la IK41. <)n<- pmLni'nl American Iree bManlat baa reeeBllr 
taken ii|i OrrKled'n iiiinie. Iliit crantin); Hie lecbnlrnl crounda are good for met) a cbanfC; 
It la prrfenilile. In the wrlter'a iiiiluliin. to alLtl maintain thl« ttM M ■ (Mmher of Oe 
icenua (JurmiH by allKhlly eninrRliii; the deflnltUin ot the jnnw. IB all atbar ««waid 
ffnWN elia rnrt I'm— foil aee. (riill, wood, and hnbll — tbia tree la and alw*^ will 
to the liimlwrmun and to the iiracllcal foreatet. rrecedenta f 
(be tree as an oak are not wanllnji. Thiia, boi-elder (Nesnndo), i 
from the true mapleo, la retained In the e*i>ii* Acer. 
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belKbt, with iteider oprlght braocties. The forni viiiicn ureatly ; 1q close fltund;^ 
the crown Is narrow, with upright brunches nntl a long clenr tniok, rnrely 
Btmlgtat; In tbe open, ttte crowu Im hroad. with hig. hnHzoutal limbs, tind the 
cmnk is abort and thick. The tiuiiks are Riuooth looking, pnlo brown tilled 
with red, oftea with Kraylnh amis; their thick, firm burk has deep, narrow 
aeaniB cnttlog it Into very wide, squarliib plates ; the bnrk of young trees and of 
large limbs Is smooth and unbroken. Young twigs are densely woolly (with 
star-atuiped halls), hut the wool dlwnppeiirs after tbe first year, when the 
branchlets are de^ brown, tinged with red. iind are often covered with n whitish 




Uoom. Fun grown leaven (figs. 148 to 150) are llclit green. Amootli, and shiny 
(oecaaknuJtT wltb woolly areas) on their top slden, and densely woolly with 
reddlali twmrn haln beneath ; in Inte summer tbe leaves become thick and 
Icatberr and tbe wooIIIucsk dlt<ni<i>enrH except for a few halrn on the lower sur- 
Ikce, wbldi la tben whitish wltb n very pale Mue tint. Iieares of a season's 
trowth pcMM for 3 to 4 senHons. Acoma (flg. ViKI) mature In tbe fall of tbe 
Neond year, wtwn they are dull, very pale yellowish brown, usually sn)i>oth and 
aj, bat fraqneutly mure or letis downy, while the finely hairy, bristly scales 
of tbB cup {■OMetlwiea very woolly at its base) are pale yellow brown. 



S20 FOREST TBBES OF THE PACIFIC SLOPE. 

Tbe shrubby form ut thin onk occurring on higb mountains has brcg 
dewrllMNl ax a distinct variety, Qurmii dcmii flora cchinoidct (R. Br. CamiisL) 
Snrgeiit, but It is believed not to he worthy of separation, because It Is cMt- 
nectcd with the larger tree forms by numerouH Intemiediate one*. Its Imtw 
are from 1} to 21 inches long, HDiuotb on Ihetr upper surfaces and wblte-hilTr 
beiientb, and tbe luarglDa are entire or with very indistinct teeth. Acorns an 




). ISO. — QucrcHS dcn'Varii. 



sonicwhiit H[iiiilli'r tlitiii thiisL- of tbe Inv 'onnH and tbe tcaka of the cups 
art- alwi Idiicer. Tliexe dllTercni'm «eem to be due to Ugb altltwle and 
exiHiBun-. \Yi)o<l deiiw imd t1iie-Kral:K<d. very hard. Ann, and somewbat 
brittle (tiKingh brlttlencsx varies with age). liKbt bron-a. faintly tfnced vlth 
reil. Tbe quality in Hiiltaiile for aiiTicnltuml Implements and for llnl«hiiig uii 
/urulture lumber. It is employed more generally for flrewood. 
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Economically a tree of the greatest importance in Pacific forests, botli for 
its valuable tanbark and for the promise it gives of furnishing good com- 
mercial timber in a region particularly lacking in hardwoods. The present 
extensive practice of destroying this oak for its bark alone, without utilizing 
the wood, calls for prompt conservative action. 

Longevity. — Full records of age limits are lacking. Forest-grown trees from 
14 to 18 inches in diameter are from 80 to 128 years old; trees from 20 to GO 
inches in diameter are from 150 to 250 years old. It doubtless attains a 
greater age. 

RANGE. 

Southwestern Oregon to Southern California. Prom coast ranges of southwestern Ore- 
con, northern Sierras of Cnllfornia, and const ranges southward to Santa Ynez Moun- 
tains (Santa Barhara County) ; generally at from sea level to 4,000 and 5,000 feet 
elevatio^. 

OaiiGOX. — From Umpqna River southward, probably only in coast mountains ; common 
on streams from aea through Douglas fir forest, l^ocally noted at Gold Beach (mouth of 
Rogue River). 

California. — Northern coast mountains ; on ridges and streams from near sea inland 
to Trinity Mountains, here growing under Douglas fir at elevations up to 3,000 feet or 
over; on South Fork Mountain, up to about 5.000 feet, and eastward to a canyon near 
Lewiston, where a single tree has been seen ; also one in canyon (at 3,700 to 3,800 feet) 
between French Gnlch and Deadwood. Not on Tapper South Fork of Trinity River and 
not detected in eastern Siskiyou County nor in region between Scott Valley and Salmon 
River, tmt west of latter It occurs on east slope of ** Salmon Summit " ridge at 2,000 to 
3.800 feet. Locally noted near Dyervllle (Humboldt County) ; also In a broad belt on west 
slope of Trinity Mountain above Hoopa Valley between 2,100 and 4,000 feet ; and on 
lower slopes bordering Hoopa Valley and from Hoopa Valley westward to between Red- 
wood Cre^ and Blue Lake ; north of Humboldt Bay, in redwoods In lower Mad River val- 
ley, but not In upper part of this valley ; lower Van Dusen River eastward to a point about 
2 miles below Valley View Tavern, and westward, abundantly In redwoods, to Brldgevllle 
and Uydesville; near Ferndale and in bills south of it, also about Brlceland, upper Mat- 
tole, and in Mattole gulch (South of King Mountain). Mendocino County: Enters this 
county from north and is common throughout most of redwood forest ; noted at Rockport 
and frequently between Brlceland (Humboldt County) and Kenny; south of Kenny, fre- 
quent on coast In and on borders of redwoods, also among California swamp pine between 
Fort Bragg and Goalala ; near mouth of Big River and about the Mendocino pine barrens ; 
road between Westport and Laytonvilie and in canyon east of Laytonvllle (road to Round 
Valley) ; abundant in redwoods from pine barrens eastward en road from Mendocino to 
Ukiah, alao on cool north slope (south side) at head of Big River canyon ; north of 
fkiab, at Willlts and In forest north and northwest of Willlts : upper part of Redwood 
Canyon (nortbaast of Calpella). Sonoma County: Common throughout redwoods and 
considerably east of their eastern border; hill at Sea View (east of Fort Ross) and on 
Aostin Creek, thence southward to Russian River, on which it is common from Duncan 
Ifills to east edge of redwoods at Forestvllle ; very abundant south of Russian River from 
Monte Rio to Camp Meeker and southern edge of redwoods near Freestone, thence east- 
ward to Green Valley, where it goes to within about 3 miles of Sebastopol. Inland only 
to Napa Moantalns, here occurring on streams, in north part of Napa County from Mount 
St. Helena soathward ; common in gulches of hills west of Callstoga, not far from which 
It descends to mooth of small canyon ; mountains on east side of Napa Valley. Common 
In southwest Lake County on east side of Cobb Mountain Ridge, and also of Mount St. 
Heiciui (1,600 OB St. Helena Oeek to over 3,000 feet) ; near Adams Springs it predom- 
inates with Douglas fir. ifaHn County: Inverness Ridge (Point Reyes Tenlnsula) from 
point 6 or 6 miles south of Tomales Point southward to Olema ; east of Tomales Bay, on 
Paper Mill and LagnBitas creeks and in San Geronlmo Valley, thence southward to Mount 
TanuUpais — here a tree in gulches and canyons, and shrub in chapairal of upper slopes ; 
very large near Bock Springs at west end of Tamalpals Ridge; south side of Tamalpals 
in Redwood Canyon and at Mill Valley. Frequent south of San Francisco Bay on sea- 
ward coast range and on Santa Cruz Mountains ; west of King Pass on road from Palo 
Alto to sea; common from Boulder Creek to Big Basin. Northern and Central Sierras 
sonthward to Mariposa County in lower yellow pine growth and upper foothill forest ; in 
fassni Peak and PInmaa National Forests, at 2.000 to 3,000 feet. Butte County, near 
inaction Hoose <road from Bidwell Bar to (^Incy), probably coming from Little North 
Work of Fleathcr River, and to point a few miles below Berry Creek (about 1.900 feet). 
7ni« €0mm9lf: BmI slopes of Oregon Hills and lower part of North Fork Yuba River Can- 
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yon from liuthfl Ranch PaRs to BuIIardg Bar, thence eastward up Willow Creek to Camp- 
tonvlllo and beyond to at least 4.(XN) feet eleyatlon (with western yellow pine). Bitm 
County: Entered from west (on road ramptonvllle to Mountain House), and protnblj 
also on canyonH oi North and Middle Forks Yu1>a Itlver. PImcer County: About 4 mllfN 
northeast of Forest IIIll iroud to Husar IMne Mill), Q. denH^ora echinoidCM occurs in coo- 
Klderable numi^ers. StaniHlnus National Forest, locally abundant only lietween 3.(HI0 and 
5,0()O feet, on west slope of Tunnel Hill, on headwaters of Alton Creek, Pilot Creek, netr 
I»eep and Mutton canyons, and on Rig Iowa Canyon (tributary 8k>nth Fork American 
River). Infre<|iient n(>ar southern limit in southern coast ranges, except in Santa Lucli 
Mountains of Monterey National Forest, here extending from aeft lerel to 5.0(K> feet io 
wittersluHJs of Sur, Carmelo, Arroyo Seco. San Antonio, and Xacimiento rivers; nioft 
important tree on streams flowin;r into the ocean, as It is also, but smaller in jrruwth. <>f 
higher elpvaiions. Not a1)Out Monterey, nor on Monterey Peninsula ; few trees noted in 
Arroyo So<'o River canyon west of Santa Lucia I^eak. and in upper part of Arroyo StH^i 
Valley above Junction of Willow <'reek; commoner in gulches and canyons of const sloii^ 
In Sur River region, and in Isolated patches and groves of redwoods south of Camel Rajr. 
San Ittnito roiintt/: Canyon (few hundred fet^t Lielow summit) on north side of J'Yemont 
I'cak. San Luis (Jbisi>o National Forest, in basins of San Luis and Arroyo Grande rivers: 
locally noted near C'u<^sta Pass nt 1..')()f) to '2,wyO feet. Santa Barbara National Foreiit. 
on watershedH of Santa Ynez, Santa Rarbara, and Matilija rivers; Mount Pifios at 0.ri()U 
feet : summits of Santa Ynez Mountains, at 2.400 to 4,700 feet ; In T. 6 N., K. 21 W^ soim 
dislnnee northeast of NordhofT : also at head of Howard Creek, and of Horn Canyon (near 
Nordlioff). which is prol)ab1y its soutlicrn limit in the coast mountains. 

The variety Q. drnMlflota cthinoidcH ran<;c-s from Canyon Creek (Siskiyou Hoaotain*) 
over nortliern California and southward in Sierras and coast ranges to Sonoma County: 
in Stanislaus National Fon^st. noted on north slope of itubicon River, at 4,000 to 4«500 
feet elevation. 

OCCrRRKXCE. 

Valleys and low slopes, Imrtlers of low mountain and foothill streams, coves, and 
ravines ; in rich, moist, sandy, and gravelly soils. Sometimes in nearly pure, small 
stands, but chielly in mixture with nnlwood and I>ouglu8 fir; occasionally with California 
live oak. Ijirgest in coast region. 

Climatic ('onditions.- Similar to those of redwood. 

ToLKKANf'K.- imiiorroctly known. Kndures i*on8lderable shade throughout life, hut 
grows Itest witli top li^ht : dense side shade clears its tall tmnlcs completely, (vlves evi- 
denre st)metinies of j;reat tolerance. 

RKruoiMiTioN.- -lYoIllic seeder and se<Hllings often abundant In partial shade. Sprouts 
vigorously from cut stumps, producing permanent stems. 

Family ULMACKS. 

T1m» flin fninily is (•<)nii>owHl innlnly of trees, with a few shmbs. It liieliides 
th(* woll-kiiown t'lnis niul ImcklMTries. Most of these have rather siunll leaves, 
bonu' sin^rly — iicvtT in |)jiirs, one oj^wsite another — and Bhed tbem each autniua 
Their flo\v(>rs conibiiK^ \m{\\ inule and female n^pnMluctive organs, tbongh dlHtiui-t 
male or feinab.> liowers stanet lines oivur with the bisexual onefi, on the same tree 
or branch. Fniits art^ mnturcHl in one year, and arc (1) small, flat bo(lie8 with 
thin, papery wings (surrounding the sc^wl Inxly), whleh render them very buoy- 
ant (elm): (2) small nut-like wingless IxHlles (planer-tree); (8) small, berry- 
like ho(lii>s with thin. swe(>tisli flesh snrroundlng hard, bony seeds, which are 
eaten (without injnrin}; the si^hhI) by birds and mammals and so distrlbnteil 
away from the jmrent tnH»s (h:icklK»rries). The l)err>'-like ftnlts ripen in 
autumn, hut the winKe<l fruits, with few exeei>tions, ripen In spring or early 
KumnuT. Th«' hitter usually f^ermlnate that sc>ason, while tbe former do not 
t^rxm* until the foUowlnj; s«»as<ai. 

The w<mm1 of tlw'se triH»s is rluiracterlstically marked with wavy or slg-xag lines 
of minute poros, stvn on cross-seftbais of the trunk. No other trees have thin 
character, which is parti<'ularly markiMl in the wo<k1 of the elms and hac^berries, 
the ]»rim'ii»al memlK'rs of this family. 

Several members of the family are lar^^e forest trees of the first eoonomlc Im- 
IM>rtanee, often forming; the bulk of extensive forests, while others are scattered 
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throngh forests of other trees or in the open. Their habitat includes wet, 
swampy, moist, rich soils as well as the driest and most arid ones, but all grow 
at low elevations. 

A single group only of this family, the hackberries, is represented in the 
Pacific region, where its representatives are rare. Other North American trees 
of this family belong to eastern United States. 

CEXTIS. HACXBERKIES. 

A small gronp of large or medium-sized trec8 and shrubs, represented in the 
Pacific region by two S[)ecies. The rough bark is characteristically marked by 
projecting, knife-like ridges, and the light-colored wood is distinguished by the 
sig-zag lines of fine pores which mark each layer. Peculiarities of the leaves 
are their unequal sides, their conspicuously 3-nerved or veined bases, and their 
arrangement on the twigs so as to form flat sprays, which makes them appear 
to grow alternately from two opposite sides of the branchlets. 

The minute, inconspicuous flowers (comprising those of male sex, and those 
which combine male and female organs — perfect flowers) are produced in spring 
on new twigs of the year, male flowers at the base of the twig and the perfect 
ones singly, usually on thread-like stems springing from the bases of the leaves 
at the end of the branchlet. Perfect flowers develop into single cherry-like 
fmtts, which have a thin, dry, sweetish flesh covering a very hard-shelled, 
smooth or roughish seed. The seeds are rather diflicult to germinate, being 
apt to ** lie over " for a season l>efore they grow, unless planted or falling in a 
soil that is constantly moist. 

Wood of the hackberries is commercially of only secondary importance at 
present; that of the two species occurring in the Pacific region is of no value 
there, but one of these trees produces useful timber in eastern forests. 

Hackberries are of ancient origin. Uemnins of th<)se from which European 
species descended have been discovered in the Miocene formation of that 
continent 

Hackbeny. 

CeltiB oci^UlcntaUn<i Linnipus. 
DISTINGUISHING CHARACTERISTICS. 

Hackberry Is rare, and only a small tree or low shrub, generally under 25 feet 
In height and 10 inches in diameter in the Pnciflc region. East of the Uocky 
MonntaiDS, Its principal range, it is a straight, slim tree from 80 to 90 feet high 
and from 2 to 3 feet through when grown in the forest ; in the oi)en it has a 
shorter and* often, thicker trunk, and a very broad, symmetrical, rounded crown 
of large limbs, which are intricately branched and sometimes drooping. The 
tmnks and limbs are grayish in o[>en situations, and apt to be brownish gray 
In shaded places, and are conspicuously marked with irregularly shniKKl pro- 
jecting ridges of bark. Young twigs are pale green, but at the end of the sea- 
son tbey are dear reddish brown, with minute, flat, pointed buds, peculiarly 
dark chestnut. What apiiears to be a terminal winter l)ud is the last side, or 
lateral, bod, at which the immature terminal part of the twig has broken off. 

•A nomber of varieties, and even specIeR, have l>een diflttn^ilflhed, based mntnly upon 
the siae, texture, and teeth of the leaven, as well as upon the color and size of the 
** berr le i .** Ttme forms, the validity of which Is In doubt, occur mnlnly. If not entirely, 
east of the lOOth meridian. They will be considered In I'arts II and III of this work, 
wldch deal wUh trees east of the I'aclflc region. 



32^4 FOBEST TBEES 07 THE PACIFIC SLOPE. 

The Dut year the tn-lK la leofctbeDed by the growth of tbls bod. Mature Wtm 
(fig. 151), Hhed In antuoin, iire snmewhat thl<:kl8li, stiff, veloj, aod Tery nra^ 
to the touch on their top nideg : lighter green beneath, witb or without t«I7 




mlnutf liiilm on tlio velim niul Htciiix. Tliej- vnry in length from about 2 to 5 
Inrhra. The cherry-lllip, Hh-iKler-xtiMiinied frullf (fig. l.'il) are amootb, doll 
liun>llHb brown wbeu rliie In aiituoin, tbree-elgbtliB to about one-hair an biA 
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in lengtb, witb a minote point at the top. A dry, sweet, very thin, yellowish 
palp ooyers the hard, thick-shelled seed. The fruit of this tree is extensively 
eaten by birds, which thus assist greatly in disseminating the seeds, which 
are not injured by digestive action, but on the contrary are probably better pre- 
pared for germination. Flood waters also aid in distributing the seed. Exten- 
sion of the species by direct seeding from the tree is slow. Wood, rather heavy, 
moderately soft, brittle, and very wide-grained ; the whitish sapwood is exceed- 
ingly thick and the heartwood is a bright yellowish-white.^ Of no economic use, 
owing to rarity of occurrence and poor timber form in the far West In the 
East it produces good but not extensive quantities of excellent saw timber, which 
is made into second-class lumber. 

LoNGEvmr. — ^The age attained by the Pacific form is unknown. It grows 
rapidly in the ESast, attaining great age, but appearing to reach maturity in 
about 75 or 80 years. Eastern forest-grown trees from 18 to 24 inches in 
diameter are from 140 to 165 years old. 

RANGE. 

From St. Lawrence River (St. Helens Island, near Montreal) to southern Ontario; in 
the United States from Massachusetts (Massachusetts Bay) to northwestern Nebraska, 
North Dakota, southern Idaho (Boise), eastern Washington and Oregon (Snake River), 
western Washington (I^get Sound), Nevada (East Ilumboidt Mountains), New Mexico, 
and sooth to Florida (Biscayne Bay and Cape Romano), middle Tennessee, Missouri, 
eastern Kansas, Indian Territory, and eastern Texas. 

OCCURRENCE. 

Rocky blnffi and slopes near streams ; In dry broken rock, or poor gravelly soil. Lack 
of moisture (not a requirement) produces stunted, scraggy trees. Cultivated in moist, 
rich soil, it is more like the typical eastern form. Scattered singly or in small' groups ; 
not common. 

Climatic Cowditions. — Similar to those of western yellow pine. 

TOLSBAifCB. — ^Bodnres considerable shade throughout life. 

RxpBOOfJcnoif. — ^Fairly abundant seeder, but reproduction scanty. 

Palo Blanco. 
Celtis reticulata Torrey. 

DISTINGUISHING CHARACTTERISTICS. 

The palo bianco, known almost entirely by this Spanish name, is considered 
by some autbon to be only a variety of the eastern smooth and shiny-leafed 
Celiis tnisHssippiengU Boso. As pailo bianco occurs in the southwest and in 
the Colorado Desert part of California, it is a very different tree in habit from 
its eastern relative, particularly in its shorter, wider, and rough leaves (fig. 
Ifi2). 

It ranges In size from a low, densely branched shrub to a round-crowned, 
shoit-tmnked tree from 15 to 30 feet high and from 6 to 10 inches or more 
In diameter; tlie bark is bluish, ashy gray, and is rough, with prominent, thin, 
short, projecting ridges. Mature leaves (fig. 152), thick and leathery, are very 
T^ny, deep green on their upi>er sides; very rough (like sand-paper) — some- 
times only slightly rough, however, and very light yellowish green beneath, 
with or witbont minute straight hairs, and with a conspicuous network of small 
▼eins; margins of the leaves mainly without teeth. Mature fruit (fig. 152), 
ripe in antomn, orange red. Wooil, somewhat lighter than that of Celtis mis- 
wisHppiemiU and of about the same weight as that of C. occidentalism is not 



dutfacterixation of wood under genus, whlcb holds good for this species. 
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dlHtlngulsbnhle from tbe wood uf these two fipe<4ea. Poor timber form of the 
tree rendem its wood of little eronomic nite. exrapt as ■ second-clmis ftiel wood 
Of little importnrice as a foretit tree ; nseful for eHtabllBblng protectlre torer 
along dcaert streams. 




r»suEvtTV.^Xiit fnll.v ilt'tcriiiliiiHl. It j-riiwn 
niiil lu lM<lf;lit. Ill uiiKlii-lt^Teil. dry MUuiitiuiiK. u 
tUniUKl) lire from <iO tu tin yMirx old. 



From nmtrrn Ti-inn IIIbIIiihi) tn ilio illo <:rn 
Arltiina to wiutiipni I'tnli. Xeraila, t'ullfurnla (vhI 
Callfumla (Han Jullu Canjoo and l.'crro* Ulaiid). 
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OCCURRENCE. 

Low moontaln canyons, dry or intermittent water courses, desert ipilches, and borders 
of rocky streams; in dry, gravelly soil. Scattered singly and in small groups or 
groves. 

Climatic Conditions. — Similar to those of white alder. 

TOLERANCB. — Undetermined, but trees show marked tolerance of shade. 

Repboduction. — Abundant seeder. Germination, except in constantly moist soil, 
tardy ; seedlings rather sparse. 

Family LATTRACEJE. 

A small family (as represented in our forests) of trees characterized by the 
I punf^ent, aromatic taste and odor of their bruised green bark and foliage. It 

I includes the widely known camphor and bay trees of the Old World, our well- 

J known eastern sassafras tree, and a group of ** loblolly " bay trees of our south- 

i em forests, together with a single genus in the Pacific region. The foliage of 

some of these species is evergreen, whereas that of others is shed each autumn. 
The leaves of some are borne singly, those of others In pairs — one leaf opposite 
another. In some s^iecies the flowers combine both male and female organs, 
while in others male and female flowers are each borne on different trees. 
Fruits of our representatives are berry or jiluni like, with one hard-shelled seed. 
The wood of these trees, often hard and beautifully marked, is mainly of only 
minor commercial imi)ortance. F]conoinicaIIy, the camphor trees are the most 
valuable of the group, all imrts of the trees yielding camphor. 

miBELLXrLARIA. LATJSEX. 

Since this genus is represented by a single species only, inhabiting the Pacific 
forests, its characteristics are given under that si)ecies. 

California Laurel; Oregon Myrtle. 
Umbellularia calif ornica (Hook, and Am.) Nuttall. 

. DISTINGtnSHINO CHARACTERISTICS. 

California laorel is an evergreen tree, distinguished at once from all others 
of its range by the strong camphoricr-pungent odor a of its crushed leaves or 
green bark. Under the most favorable growth conditions, from GO to 80 feet high 
and from 2i to 3^ feet in diameter : exceptionally large trees are sometimes 4 
feet throng In the dense forest it has a clean, straight trunk from 80 to 40 
feet long and a narrow crown of close, small, upright branches. Elsewhere, 
however, and moch more commonly, it has a very short, thick trunk, surmounted 
by large, long limbs which trend upward and form an exceedingly wide, dense, 
ronnded crown. In moist shaded mountain canyons and gulches it appears 
in a many-stemmed shrubby form in clumps and thickets from 10 to 15 feet 
high. Bark of large trunks is thin, very dark reddish-brown, and scaly; the 
stems of yonng trees are sm<M)th, and dull grayish-brown. New leaves are 
produced throughout the summer on the stems, which grow constantly in height. 
This results in the branches being heavily foliaged. As a rule, the leaves of 



*Thm green bark and, particularly, the leaves possess a light volatile oil, follicles 
of wbleli are given off when either is crushed, and which when inhaled through the 
OQStrtIs prodaees severe pain over the eyes, attended often by violent sneezing. Con- 
ttened lahalatioB of the odor of fresh leaves usually produces slight dizziness, but appar- 
cBtlj BO otlwr alarming effects. The dried leaves produce the same effect, but less 
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Beason'n tironth pernist on tbe bruncbee for about two yeaia, bnt fteqneatl; 
some of theiii are retatiit>d for Qve or six jrears. When mstare (fig. 153) tbey 
are tihiny, euiootb, deep j-e I low-green, about 3 to nearly 6 Inches long and from 




Fio. ms,— r'nifrrlfuIoHa MH/omfca.- o, tmit 



onc-tlilnl tncti to 1| lix-biit wlile. Tbo yellow I nh-^rtwii fruit (fig. 1S3), re- 
M-ublliiK an olive, htia a tliln. leiiibory, OeHby rovprlne wbicb contains a Uise. 
Uiin-sbdled seed. Tbe fruits mature In one season, arc ripe dnrlnB October. 



FOKEST TREES OF THE PACIFIC SLOPE. 829 

when they fall. They germinate shortly afterwards. They are frequently 
washed down mountain streams, and in this way a dense cover is extended 
along many narrow gulches, in which, in the otherwise dry foothills, grateful 
springs are thus maintained. Wood, very heavy when green, moderately heavy 
when dry, hard, very firm, fine-grained, and rich yellowish-brown, often beauti- 
fully mottled ; • the sapwood is very thick. No other of our hardwoods excels 
it in beautiful grain when finished. It is a most valuable cabinet and finishing 
wood. Well known for this excellent quality in the rather limited region of 
commercial supply, where the tree deserves conservative treatment as a timber 
tree. 

LoNGEvnr. — Little is known of the age limits of this tree, which is unques- 
tionably long-lived. Trees from 20 to 25 inches in diameter are from IGO to 210 
3'ear8 old ; larger trees are known which should prove to be very much older. 

RANGE. 

SoQthwestem Oregon (South Fork of Umpqua River, Coos County) and southward in 
coast ranges and Sierras (from head of Sacramento Valley) to southern border of Cali- 
fornia. In north, at sea level to 1,500 feet; in south, 2,000 to 4,000 feet elevation. 
Oregon. — Coast Range and Sisklyous. % 

CALiroBMiA. — Coast region. Humboldt County: Eastward to Kedwood Creek; Redwood 
Creek to Bine Lake; not in lower Mad River Valley (north of Humboldt Bay) ; south of 
Hnmboldt Bay, from Hydesvllle to Brldgevllle, and thence eastward to the Little Van 
Dosen. Nearest coast, between Ferndale and Bear Valley, and between Capetown and 
Petrolia; at Briceland, and in Mattole Valley. Mendocino County: Coast region from 
north part of county southward, in and about edges of redwood forest ; noted near Kenny 
and southward to Westport, Fort Bragg, Mendocino, and Gualala ; common in redwoods 
between Westport and Cahto ; east of Laytonvllle and between Eel River and Round Val- 
ley, and east of this on Middle Fork Eel River ; on west side of Mount Sanhedrin, between 
Hearst and Sawyer, and on Cave Creek and Redwood Hill ; In Redwood Canyon ; south- 
ward nearly to Ukiah on Russian River and northward over Ridgewood Summit to and 
beyond Wllilts; about Mendocino City, between Mendocino and Ukiah, and between head 
of Big RlTer and Ukiah Valley ; in valley 4 to 5 miles northeast of Ukiah, and at points 
on Rosslan River and Coal Creek. Sonoma County: Northeastern part on Big Sulphur 
or PInton Creek Canyon slopes from Geysers to Socrates Basin, and eastward over 
Cobb Monntain Divide into I^ke County ; also at point about 6 miles above Cloverdale 
In lower part of Big Sulphur Canyon ; Russian River Valley north of Cloverdale ; 
road from Hopland to Highland Springs on south side of canyon (which road follows 
eastward from Russhin Valley) ; Russian River Canyon, 2 miles east of Healdsburg, 
and in canyon between Alexander and Knights valleys; lower Russian River from For- 
estvllle to Oaemerllle, Monte Rio, and Duncan Mills, and westward nearly to mouth 
of Russian River; southward as far as Camp Meeker and Occidental, and eastward 
to Green Valley (seen here nearly to Sebastopol). Southeastern part of county, on 
Sonoma Creek, between Sonoma and El Verano, and northward at Glen Ellen and 
northward to where Sonoma Valley opens on west Into Santa Rosa Valley ; westward 
Into mountains separating Sonoma Valley from Petaluma Valley, and eastward in 
mountains between S<moma and Napa valleys. Sapa County: North part and south- 
ward to little below Oakvllle ; near Calistoga on floor of valley and In gulches : at north 
end of Napa Valley up south rIoi)os of Mount St. Helena. Marin County: Mount Tamal- 
pals (tree In canyons and moist Itaslns, and shrub In dense chaparral of upper slopes), 
especially abont Rock Spring (west end of main ridge), in (^ataract Canyon (north side), 
and in Redwood Canyon (south side) : Mill Valley and Sausallto; Tomales Bay (east and 
west ahorea), and In gulch east of Marshall ; on west side of Tomales Bay on east and 
west slopes of Inverness Ridge; In redwoods on Paper Mill Creek, at Lagunltas and San 
Geronlmo Valley, on hills west of San Rafael, and north of San Rafael on steep canyon 
slopes near Corte Madera Creek. Yolo County: Cache Creek, Capay Valley. Solano 
County : Jameson Canyon (In hills between south end of Napa Valley and Sulsun), from 
Green Valley westward. Suttrr County: (lulches on north side of Marysvllle Buttes, and 



■Green and unseasoned logs sink in water, in which lumbermen place them to pro- 
dnes (Iqr soaking) the beautiful "black myrtle" lumber (Gorman). 
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north slope of North Butte. CotuM County: East alope of Snow Monotaln above Font 
Springs, and along Stony River to Stony Ford ; Cook Springs. Bear Valley, and hills l«- 
tween Bear Creek and Cortena Creek. Lake County: Blue Lakes to Saratoga Springs and 
Talley about Upper Lake (to^-n) ; east shore of Clear Lake < between Upper Lake and 
Bartlett Landing), and up on hills into lower edge of pine forest; east side of Bartlctt 
Mountain on spur reaching to edge Bartlett Creek Valley; about Bartlett Springs; east 
end of Sulphur Bank arm of Clear I^ke on shore facing Ellem Island ; west side of Clear 
l^ke from old mission near Kelseyvllle to Soda Bay. and on base slope of Mount Konokti 
from Soda Bay to Horseshoe Bay ; south of Mount Konokti on west shore of Lower Lake : 
west of Clear f^ke, near Highland Springs and westward on road to Ilopland; 5 miles 
south of Kelseyville, and southward to near Middletown. and at point (2,000 feet) about 8 
miles northwest of latter : near Adams Springs ; Middletown westward over Cobb Mountain 
Divide ; on road from Middletown to within 7 miles of Lower Lake, and along St. Helena 
and Putah creeks from Middletown eastward; common on St. Helena Creek from edge 
of Middletown Valley southward and up Mount St. Helena (3.600 feet). Banto Cfars 
County: Coyote Creek near Gllrny Hot Springs; highest parts of Mount Hamilton and 
adjacent ridges near Lick Observatory. Alameda County: Canyons of Mission Peak <near 
Mission San Jose). Contra Cosia County: I'pper part of Marsh Creek C?anyon at east 
base of Mount Diablo, and Mitchell Canyon; hills near Martines, and westward on hay 
shore. Santa Cruz County: Abundant in most parts of Santa Cms Monntains. Including 
Boulder Creek Valley; on railroad from Ia>s Gatos to Fulton Grove of redwoods; scarce 
in south part of Santa Cruz lillls east of north end of Monterey Bay, and for several miles 
northwest of VVatsonville does not occur at all. Montt'rey County: Probably absent (or 
rare) In Monterey-Paciflc Grove region : Santa Lucia Peak to within about 000 feet of 
summit ; Arroyo Soi*o (.^anyon and north of i>eak In Arroyo Seoo Valley above junction of 
Willow Creek. Han Benito County: West side gulch of San Juan Valley and at north base 
of Fremont Peak. Lot* Angelen County: Near Alpine Tavern (Mount Lowe) and canyons 
lower down. liirerHidc County: Canyons on west side of San Jacinto Mountain. Noted 
also near Mexican line near Kummits of (southern limit in) Coast Range. Noted as follows 
on lower west slope of Sierras: tihanta County: Canyon of Sacramento River (few miles 
aliove Redding); lower McCloud River (almve and below Baird). Tehama County: 
About 10 miles east of Payne poHt-offl(re. Buttr County: Westward to a little above Bid- 
well Bar (1.200 feet) and eastward to near Berry Creek (1,700 feet). Yuba County: 
Southwest sldpes of Oregon Hills, but not west of these nor east of North Ynba Canj'on 
(east of Oregon hills). Placer County: North Fork American River Canyon, near Col- 
fax; Devils Canyon (l)etween Colfax and I'Virest Hill) ; east of latter and east of Iowa 
Hill: on railroad lietween Dutch FMat and Blue Canyon (at about 4,000 feet). Amador 
County: Deadmnns Creek to Dry Creek (road l)etween Oleta and Volcano) ; between Oleta 
and Sutter Creek, and alK)ve Defender Mine in Mokelumne River Canyon. Caiareras 
County: Between Mokelumne IIIll and West Point. Tuolumne County: Chinese to 
Crockers, mostly from crossing of South Fork Tuolumne River eastward; middle fork of 
latter to alM>ut .')..'»()() elevation : road from Cro<-ker8 to Hetch-Hetchy at point between 
Hog Ranch and Canyon Meadow; Hetch-Hetchy Valley and south slope (800 feet) and 
north side (l.r»()<) fe<*t). Mariposa County: On hill above Bnll Oeek Gnlch, between 
Coultervllle and Bower Cave ; near creek directly nortwest of Mariposa, and south of 
Marlptma In Chowchllla Canyon (at altout 'J.'AH) feet) ; abundant on north side of ridge 
west of Wassama, l)etw-een latter and Wawona. and K'tween Wawona and Yosemlte; 
Yosemlte Valley and Mercecl Itlver to t(»p of Nevada Fall and into Little Yosemlte Valley. 
Madera County: Fresno Flat and above latter on I'hlna (^reek ; gulch (2.(KN) feet) on road 
from O'Neal to North Fork ; at latter place and on North F<irk San Joaquin River Canyon 
near Kitanna Creek. Frenno County: (tulches of Pine Ridge (north of Kings River), 
from Sycamore Creek eastward to beyond Uush Creek ; South Fork Kings River, near 
Converse Basin and lM?tween Mill Creek and Badger. theni*e to Eshom Valley. Tulare 
County: Badger to iilMUit (> miles of Aurklnnd : orciisional In gulches of Kaweah River Can- 
yon l>etween UtHlstone I'ark and Setpiola National Park; lower canyon oi East Fork 
Kaweah Klver from Thre<> Rivers to Mineral King ; east half of Tule Indian Beserratlon 
(South Fork Tule River Basin) (southern limit in Sierras). 

OCCCRRKNCK. 

Borders and vicinity of higher foothill streams, spring- watered gulches, lower mountain 
slofH^ nn<l canyons; In moist gravelly, rocky, or rich humous soil; constant, abundant soil 
moisture essential. Forms dense clumps and small imtches (as a shrubby treel. or Is 
scattered singly and In groufm (as a larger tree) with brf>adleaf maple. California syca* 
more, red and white alders. madroHa. and tan-bark and canyon live oaks. Largest In aoath- 
west Oregon and adjacent California ; smaller elsewhere, esfieclally in Sierras. 

Climatic Conditions. — Similar to those of red and white alders. 
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TOLBKANCB. — ^Exceedingly tolerant of shade throughout life, but partial or full over- 
head light necessary for best height growth. 

Rkpbodcction. — Fairly abundant seeder; locally often heavily laden with fruit. Seed 
of moderately high rate of germination and of very transient vitality; germinates shortly 
after falling to ground. Clumps of seedlings frequent In dense or partial shade, where they 
grow rapidly. 

Family SAXIFBAGACEJE. 

A very l&ni^ group of mainly herbaceous plants and a few trees and shrubs 
of world-wide distribution. They receive their name (which means, lltenilly, 
stone breaking) because they mainly inhabit dry or wet rocky situations, and 
are particularly prone to alpine habitats. The flowers have both male and 
female organs in the same bloom; the leaves occur singly or In pairs (one oiv 
poelte another) ; and the very minute seeds are borne in small, clustered cap- 
sules. The family is represented in the Tnited States by the following shigle 
genus, the one species of which Is a tree descril>ed as recently as 1877. 

LYOHOTHAlOnTS. 

Lyonothamniis is a genus containing the only tree species of the family 
indigenous to the United States or North America. It is confined to the Cali- 
fornia coast islands, Santa Catalina, and Santa Cruz, in the former of which 
It was discovered in 18H4 by William S. Lyon, forester of the first l)oard of 
forestry created in California. The genus was named in his honor. The char- 
acters of thfai genus are given under tlie one siiecies now known. 

Western Ironwood. 
Lyonothamnus floribundus Gray. 

D18TIN0UISHIN0 CIIARcVCTERISTICS. 

Little is known of the trunk and crown form and silvical habits of western 
ironwood. In open, rocky sites it Is only a small shrub ; most commonly a tall 
shmb'with clustered stems, occasionally a shrubby tree from 20 to 25 feet high 
and from 4 to 8 Inches in diameter. The bark, with its deep reddish color and 
its thin flaky layers, is ver>' cha meter! stic. A number of bark layers, broken 
and separated, often bang in long shreds. The twMgs are clear, shiny red. The 
fem-llke erergreen leaves are opposite and vary greatly from an undivided 
form (fig: 1S6) to one split into several subdivisions (fig. ir>4). Individuals 
with only one or the other of tliese types occur, but trees are also found l>earing 
both types of foliage,** showing that the spocU»s has remarkably variable foli- 
age. The small flowers, produced In flattopiHHl, branched clusters, open in early 
ffonuner, and the fruit, two very small, closely joined, bristly glandular capsules, 
each with toor minnte, long seeds, are rijie the following autumn. The cap- 
soles q)llt open of their own accord and gra<lually the seeils are liberated. 

Wood, Tcry heavy, dense, flne-gralned. and exceedingly hard. The name Iron- 
wood was doabtless given bec^ause of the hardness of the wood. It is distinctly 
red, with a slli^t yellowish tint. It is suitable for ornamental or fancy wood- 
work, bat Is not known to have any economic use. 

The limited range and nither rare occurrence of large stems are likely to 
prevent the species from ever becoming lmr»ortant commercially. Its chief value 
most lie In assisting to form prote<'tlve cover on steep, dry, rocky sIojh^s, where 
few other trees and shrubs can maintain themselves. 



•T. S. Brandegee, Zoe, I, 111. 
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— Imjierref^l}: known. Stvus from 3 to 5 Ittehea Ihroogb iilw< 




Ronthprn Ciilironilii ronnt iKlnadi. Sanla I'nit. Ranta rXallna, 8an(B 
4'li-iurati>. I'lrtlfuUrLr nbundant on north Blupe of Santa Criu. Bu«lj 
BaDla CaUllna. 
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OCCtlBBENCK. 




Fin, 1'>'; — l.yiiiitilhaKinwi flarlbvndii; 
Climatic, COHDiriotcH. — rndctermliici]. tint prulialilr aLinllar t» thii« of TitMiL 
ToLnuHcB AXD RErBfiDi'i-TicM. — rDdct«rniln«d. 



S34 i'-'^ii/urT r'uhjji r*r the pacztic slope. 



.*/> ':^ r ::..:.;'*' .f '/»'-.-*. »y..r:.- ::- fr>^t«rjjr j^'.-iuid. f9-b«rkai! «r iMii-lifce bp:4<!s. 
&••;;'/.«: •'/ 4 •;.r«rsj«i .;x'«-. r^-r.^J'ij'.--;** «:HKi. From ooe to half a dcnni ••f ili^'j^ 
b;r,. ..i<-. i'r*"*-?,.*;. ' . >••-."»» ;;.•-- ; fvJv^i 'ifj at i*eiD- The icakr asd f€«Ba]<(r fl«»w»-r5 
f*<i' u '.:. y,i:.. ..JL«- ''.;-••-?> I '^x'^r o:* dltftiTffTii lATXK of tlie flame tree, osialiy on 
i\,tJ*'T*':.*' its.r*'.* '/.• M.': w::j.«r t/ra.vb- Tbfe u^2«r clii«er» are mialJer iaU»Gi t'Le- 
t/i'r'J '/f i«;i I;>''h iu iWiiUi^-u-r f tfian tlie fec«a]e li«fa4« ialM>OT one-half iut-L in 
0<;<f/.''tirr;, 'Jh«r U-u*::.h t').K^ti*r^ «.'«ri«-Iop Into very dtiaracterlstlo. si'hiTi«":il. 
li;ir'I f>.j);i>! fff »^-<-<l. t}j<; ffi^it'.'H; \ni\\*i \Miv^ fnHn tbree-foortha Inch to 1« iui.-bi'S 
}:. *\':%u*t'*.i'r. o'jo u> n-z of whi'li luay 1^* :tirarb«4 to a aln^e iicndcnt stem 

PLATAHU8. STCAXORES. 

'J h<. Ky/'.-iriinn-w :ir«r jf »-fii;ilI ;rr«iiifi. xho untuX^T^ ut which are fitrlklt^dy alike 
)ri ir<'fj<'r:fl ii\i\ifiiri\u*t: TiK'ir iu*r*\ (lixtiiiiiive r-luirsicterlHtic Ih the very ihiiu 
i^.iu'ntWu wljltihii or I'wii' ;fnt'ii l»:irk on yoiiii^ trunks and od the large branrbes 
of oM t.n'<'H. 'J'bin. vi'ri<'«'i-likf s1j««<'1<« of tlur lisirk are annually abed aa a n^siilt 
(ff till* 4li:iifji't«'r ;crowtli of tli«' H\i'Ui<, Whwi f*x[ir»Hed In this way the Inner bark 
in \t:\\f olivf* (;n-<'ii ;it first tuui I:it<'r a '-lialky wliite. All of the membersof Xlil* 
;'<'iiiiH lifivc thiH *\ii\ri\*'U'v\H\\t\ \vlij<li ;fiv<*H tlioni a Kluillar appearance. Differ- j 
fii'i'H In fill* \ith\uvi "f tli<r N'nvfs :iiirl tli<« amount of hair on their under aur- ; 
fjiri-H, tlii' iiijiiitMT of fruit l»:ills, nn<I tlio Kbarn* of the seed <frolt) are depended i 
ii|Hfii to OiMiin^^iiiNli tiii? fjifrcn'ut Ki>fH'ics. The winter buda of aycamores ire 
;iIm4» v«t.v «'lijinirt«friHtii-. Tlu'y an* iiu-losiHl by the hollow baaea of leaves, whlcb 
lit over tlifiii lilii' a III ill lit I' Howirs i-af), and when tlieHe Ieav(*a break away nnd 
riill a t'lrcji' Ih foriiH'il anmiKl tli<' Imim* of tlu* c(»nUr3il bud. which la enveloiMNl I? 
tliriN* i-iip like H<'ali'H. Tin* b:ilis of fruit an* cnaniHiHcd of Ion;;... slender. soe<Milie 
ImhIIi'h, (JciiM'ly |>:ii'k<Hl (i»t:i'tlii'r In a Hphorh'al niasn. One end of the m*C(ls ii* 
iiltiK'lM'd to a ciMitniJ ImiIIcI like IxNly, from which tboy all radiate, aide by side; 
ihi-ir o|>|MiHJi(* cimIh fi inning tlu* Hurfa<*(* of tlio Hphere. A (*ln*le of fine. tai;t'n.v< 
HilfT h.'ili'K Is iittiiehiHJ to tlir baK4» of oach hcnhI (fruit). Tlieae beadn. rifM.' in 
liiti* iiiiiiiiiiii, iisii:iiiy ri'tiialii attarJMHl to tlm bniiiclK*H durlni? the winter: in tbe 
HprliiK tiM'y hri-iiK up mid the hairs aUuit <'a<'li K(H*d (fruit) aprend out. after 
tiir iiiJiiiiHT mT tli<> silky hairs on a (lamlcllon sccnI. lidding ^rently to the hwir 
iiiKv of till- sccii. As a n^suit. the sihmIh aro oaaily nnd widely distributed hy 
(Ih* wIikI. 

Tin' |i:il«' hritwh. r<H|<iisii liii;;nl \vo4h1, viTy nlniihir In all of these trees. i# 
rlianM'ici-lstlciiliy iii:irk<Hl hy wide iiaHhiliary or pith rnys, most consplcunuMly 
hliMXMi ill <|iiiirti'r s:i\>(m1 <tr radiiilly cut stu-tious. The w<M)d Is, monntver, iietiil* 
iMrl\ " fpiSN irrniiHHl.** nnd nn lliis arroutit ox<H»iMlin>rly dltlleult ti> Bpllt. 0<Mn* 
nirninll.\ it is nf rntliiM* siMiindary iiniHU'tninf. Iiut Ih nttrnetlve nnd sultiiblc 
I'iir intiMinr linisji and ral>in«>t work. TIio wt'stern Kycnmores nre of little im- 
IHiriaiiir. «>\i-4*|d to r«>rni pmtiTtivo ^rowtiis aloii;; strctmiH In dry, arid rofnou^ 

'I'liiM'i* spis'ii>s inlisihil liir I'nitnl Statrs and adJiK-ent ]N>rtlons of MexioK bat 
(inl> Miip Is round witliin IIh* rariin* ro;;ioii. oxtondiu); Into Lower rnllfomia. J 
AnothiT sjH'rUw raimrs tln*«iu;;li our Soutli\vt^;t into Mexloo. The third Is widdf 
dlslrllint«*d In llio iM^tmi I'niliHl Statos. 

Tlir s>riiin<tri's mit (iT aiM-i«Mit oriirin. S|hh'Ii*k now extinct, but very like oar 
riiNt«>ni nn«l tin* pi'«*s4>nt Kur(>p«*an syranioros. won' otuv common In Greenland 
anil In our Afftlr n*i:iou durini: tin* rrctiutMuis ami Tertiary epochs: thef 
rxisiiHl also in nilddh' Kurofv during the latter iH'rio«l. but became extinct whco 
Unit |H»r I Miring th«> T«Ttlary ci^vh a number of qrcamores. aa^ 

f*xf/fj('^ lu the vvutrut imrt of this continent. 



I 





! 

i 

i 




334 FOREST TREES OF THE PACIFIC SLOPE. 

Family PLATANACEiE. 

A small fToiip of trees oharacteriztHl by larjje deciduous loftves and especially 
by their mituite tlowers, borne in closely i»acke<l, spherical or ball-like heads, 
attache<l to a thread-like, i)eiulu1ous steui. From one to half n dozen of these 
ball-like, jrreenish clusters are producetl on a stem. The male and female flowers 
(each in ball-like clusters) occur on difTerent parts of the same tree, usually on 
different parts of the siime branch. Tlie male clusters arc smaller (a)>out one- 
third of an inch in diameter) than the female heads (about one-liulf inch in 
diameter). The female clusters develop into very cliaracteristic, spherical, 
hard balls of scH^d. the mature balls beiuK from three-fourths inch to Ij inches 
in diameter, mw to six of which may be attachiHl to a single inrndent stem 
(flK. 15<i). 

PLATAHXJS. SYCAMORES. 

The sycamores are a small group, the meml>ers of which arc strikingly alike 
in general api>earan<'e. Their most <listin<'tive characteristic Is the very thin, 
smooth, whitish or pale green bark on young trunks and on the large brancbei 
t>f old tr(>es. Thhi, v<Mieer-like sheets of the bark are annually slied as a result 
of the diameter growth of the stems. When ex|)osei1 in this way the inner buk 
is ])ale olive grtn^'u at first and later a chalky wlilte. All of the memberaof this 
genus have this chara<'t<Tistic. which gives tliem a similar appenranoei DUfcr 
ences in the lobing of the leaves and the amount of hair on their onder SV^ 
faces, the numlKT of fruit balls, and the shape of the seiHl (fruit) are 
uiNui to distinguish the different s[)ecies. The winter buds of nyi 
also very characteristic. They are inclosed by the hollow bases of ]eaveB» whkfc 
tit over them like a minute clown's cap, and when these leaves break away and 
fall a' circle is formeil around the bas(> of the conical bud, which Is enveloped by 
three cai)-like scales. The balls of fruit arc comiK>8ed of long,. slender, seed-like 
iKxlies, densi'ly packed together In a spherical mass. One end of the seeds Is 
attached to a central bullet -like iMxIy, from which they all radiate, side by Mb, 
their opiK>site ends forming tlie surfa(*e of the sphere. A circle of fine, tawnj, 
stiff hairs is attache<l to the base of each seed (fruit). These heads, ripe la 
late autumn, usually remain attached to the branches during the winter; In tiis 
spring they break up and the hairs about each seed (fnilt) spread out after 
the manner of the silky hairs on a dandelion seed, adding greatly to tb^ boof- 
ancy of the seed. As a result tlie seeds are easily and widely distributed lif 
the wind. 

The imle brown, reddlsli-tlnged wood, very similar In all of these treen; la 
characterlatlcally marked by wide medullary or pith rays, most conspicuoiMlJ 
iPtm In quarter^awed or radially cut sections. The wood ia^ moreover, pecol- 
** ciw grained,** and on this account exceedingly difficult to split Gob* 
't Ib of rather secondary Imiiortnnce, but la attractive and soltaUa 
inlah and cabinet work. The western sycamores are of little ba- 
it to form protective growths along streams in dry. arid rcgl oai 
I Inbablt the United States and adjacent portions of Mezko, bit 
Id within the Pacific region, extending into Lower CallConii& 
inges through our Southwest Into Mezioo. The third Is ihMf 
» eaatem United States. 

are of ancient origin, ^teciea now extinct hut very like o« 
It European sycamorea, were once common In Orecnlial 
-glon during the Cretaceous ahd Tertiaiy epochs; tlNf 
ipe during the latter period, but became extinct 
t the Tertiary epoch a number of mcamorai» 
■i!tta\ ^rt of this oonttaient 





imss^lS. (To ftwe page 884.) 
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CSalif omia Sycamore. 
PlatanuH raoi'moaa Nuttall. 

DISTINGUISH INO C'lIAILXCTERISTICS. 

California sycamore, also called ** bnttoiiwood " and " battonball,** is Rmall or 
medium sized; from 40 to (10 feet high and from 18 to HO inches in diameter. 
Trunks are often very short, giving oflf several tnmlc-lilce branches. The 
branches are conspicuously Irregular in tlie directions tliey talce. One or more 
of tbem may reach ont low to the ground, while others wind and twist in pros- 
trate or uprii^t positions. Thicli, long, cr<H)liiHi, and awlcwardly bi»nt, they 
form an exceedingly open crown. Such trees grow mainly in the open. Crowded 
in the bottoms of deep canyons California sycamore occasionally readies a 
height of 75 or 80 feet (rarely more) and a diameter of from .3 to feet. The 
dull brownish bark Is ridged and furr()we<l at tlie base of the trunk. At the 
bases of old trunks It is from 2 to .') incties ttiick ; a stiort distance al)ove, and on 
all of the limbs, It is ver>' tliin, smootli. and ashy wlilte, with green isli-gray 
areaa Thin layers peel oft annually, broken by diameter growth, keeping the 
upper parts of the trees smooth and conspicuously wlilte. 

The thick leaves (fig. ]5<>), from 5 to 11 inclies long and wide, are light yel- 
low-green, much lighter beneath ; they are minutely and densely hairy, e8i>e<;ially 
on the midveinsand their branches, though tlie amount of hair is variable. Oom 
4 to 5 male flower heads are home on a thread-like stem which grows from a leaf 
cluster on branches of the previous year; and from 2 to 7 (commonly 4 to 6) 
female flower heads grow on a similar stem which usually terminates a new 
branch of the season. Tlie latter develop into bristly fruit heads (fig. 156), 
three-foartha Inch to nearly an inch in diameter, with a single stem 5 to about 10 
inches long. The slender, bristly sihmIs (akenes) are from tliree-eighths to seven- 
sixteenths of an Inch long (flg. l.^WS. a), WtxHl (des<Til>ed under Platanutt) is not 
specifically distinct from that of tlie other sycamores. 

Lo2«OEvrnr. — ^Age limits not fully determined. Believed to be long-lived. A 
ringle tree 20J Inches in diameter showcnl an age of S<; years. Exceetlingly tena- 
cious of life, repairing rei>ejitcd damage to its crown and trunk by vigorous 
iinonts and growth of wo<xl. 

RANGE. 

California (from the lower Sarramcnto Rlvrr througli Interior valleys and coast rangen) 

to Loirer California (San Pedro Martir Mountain l In the north up to *J.<HH) fi>et and In 

the Boath to 4,000 feet Plumas and lessen I'eak National Forests in f<M)thil1 tyi>e up 

to 2.500 feet. Farther south In 8ierrns not<Ml at White Deer Crei'k (northwest tributary 

King's RlTer), on King's River from Trimmer Si>rlnKH up to near mouth Hi^ Creelc and 

tlience south. In Big Creek rany«>n and on Northeast Branch Mili Creek, alon^ iower 

Kawenh and In Tebacluipi Mountains. On Lytle Creek, Caiiente Creek, lower end Caftada 

4e Ims Uraa, lower part Tejon Canyon and alon>; Toso Creek, but not down des(*rt streams 

to the east. On coast raDg<>s noted on Carniel River up from mouth and ahme all stream 

brda of Santa Loda Mountains from s<>a l<'vel to l!.oCM> feet : San I^uis Obispo National 

forest op to 2,600 feet on watersheds of Carriso. Salinas. Santa Margarita, San Luis, 

krrojo Oranda, Hnaana, and Santa .Maria. Santa Barbara National Forest in watersheds 

af Santa Tnas, Santa Barbara. Matilija. riru-Stnii>e. KIizalN*th. and Newhall rivers, at 

loo to 4.200 feeL San Gabriel National Forest up to above r»,000 feet; noted near Pasa- 

dma on Oak Knoll, Arroyo Seco. and rnnyons of San (iabrlel Mountains. Santa .Vna 

fmnjie In canyona. San Bernardino Mountains, western and southern slopes, 1,(M)0 up to 

^OOU feet. San Jacinto Mountains, western slo|)e, l»elow 4,800 feet. On l*alomar 

( Smith )» Balkan, and Cuyamaca Mountains, from western side nearly to summit, and 

west nearly to ocean. 

Or( TRBKNCE. 

Coaflned to or near borders of perpetual and intermittent streams ^rd moist prulches; 
la poor, rocky noil. Forms sparse lln«»H and sm.ill groups of pure prowth, or Is mixed 
wtth white alder, broadleaf maple. California walnut, and occasional willows. 
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Climatic Conditions. — Similar to those of Fremont cottonwood. 

Tolerance. — Endures but little shade at any age. 

Reproduction. — Moderately prolific seeder. Seed of fairly high rate of germination 
(often tardy), and of persistent vitality. Reproduction scanty; mainly and best on motet 
or wet exposed sand or gravel. Dependence upon constant soil moisture (aTailable only 
near stream beds) and occurrence of heavy seasonal flood waters where seed is dropped 
doubtless limit reproduction. 

Family BOSACRffi. 

The Rosaceae are a very large family of trees, shrubs, and herl>R of world- 
wide distributioii. Among them are some of the most important timber, fruit, 
and ornamental trees, including cherries, plums, apples, pears, quinces, and haw- 
thorns, as well as innumerable shrubs and herbs, such as roses, etc.* Prac- 
tically only one forest tree species (blaclc cherry), represented in eastern United 
States, is of commercial use. All of the other trees of the family belonging 
to our forests are shrubby and of little or no economic use; some of them are. 
however, lmi)ortant for the sturdy cover they form on dry, scantily clothed 
montain slopes. 

Representatives of the family treated here have showy,' perfect flowerB 
(with male and female reproductive organs in each blosssom). The flowers 
or>en in spring or summer and the fruit is ripened the same season. A point of 
resemblance in the flowers is the cluster of thread-like, bead-tipped, pollen- 
benring bodies (stamens) in the center of each blossom. ((]k>mpare the blooms 
of garden cherries, plums, peaches, etc.) Fruits of some of these trees, such 
as cherries and plums, are edible and well known, and are characterized by their 
Juicy sweet or tart (in some species very bitter or ^astringent) pulp, which 
covers a liard-shelled, round or flat seed. Other groups of this family, "haws" 
and "crab-apples," have small, mealy, or hard-fleshed fruits resembling minia- 
ture apples, with very small, bony, rough, thick-shelled seeds, or smooth, thin- 
shellcd seeds. The mountain '* mahoganies," of this family, have dry fruits, 
which are very different in appearance from any of the others, but which are 
structurally related. Since the fruits of many rosaceous trees are usually lus- 
cious, they are extensively eaten (without injury to the vitality of the seeds) by 
birds and mammals, by which the seeds are i>rlncipally disseminated. The 
dry fruits of mountain mahoganies liave si)ecial hairy attachments, by the aid 
of which thoy are wnftoil far from the mother trees by the wind. The leaves. 
evergreen or she<l every autumn, occur singly on the twigs — ^never in pairs, 
one oi)i)oslte another. 

CERCOCARPTTS. HOTTNTAIN KAHOOAHISS. 

Mountain mahoganies arc a small group of shrubby trees which derive their 
name from their red-brown, mahogany-colored wixkI, which is exceedingly heavy, 
flne-graine<l, dense, and hard. They are much-branched, usually crooked, scaly- 
barkeil trees with stiff branches which have iKM'uliar, short, spine-like twigs, and 
very small, thick, evergreen leaves. When bruised, the leaves give off a resinous 
odor. The fruit, a long-taiIe<1, halr^', seed-like body. Is inclosed In a small, 
striiXMl tul»e (i)art of the flower). Wlien rlix? It escai>es and is blown for consid- 
erable distances l)y the wind. Occasionally it is dislodged by grasing animals 
and carried away in their hairy coats. 

Of little or no economic use for their wood, but of some importance for 
the strong, though or>en and scanty, cover the trees form on the driest and most 
exi)ose<l of high mountain sloties. Three sfiecies inhabit the arid sections of the 
western Unlte<l States and adjacent portions of Mexico, to the dry soil and cli- 
matic conditions of which they seem 8i)ecialiy adapted. 
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Tnwk KfthogAny. 
Cercocarput tratkUt Eastwood. 

DlSnNGUiaHlNO CHARACTERISTICS. 

This rare apeclefi. only recently brought to light through the exploratlonn of 
Mn- L. B. Trask, In bonor of whom It was named liy Mlau Allee Eastwood, Is 




Fio. 15T. — CtrtocaTpvt tratHa. 
Doat distinct and Imndftome In itH foliage of our mountain mahoganlea. The 
\, twisted trunk, uBually leaning, has hard, tbtn, flnelf seamed and ctd««& 
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bark of a grayish brown color, and is surmounted by a broad, stiff-brancbed 
crown. It only rarely reaches a height of from 20 to 25 feet and a diameter of 
from 8 to 10 inches, and is usually smaller, with stems from 2 to 4 Inches thick. 
Mature leaves (fig. 157), silky white when young, are thick and shiny yel- 
lowish green ; smooth and shiny on their upper sides, and densely coTered with 
white or gray wool beneath ; their margins curl under as the season advances. 
The hairy, long-tailed fruits (fig. 157) are inclosed at their bases with a hairy, 
tubular case. 

Wood, pnle reddish brown; otherwise very similar to that of mountain ma- 
hogany. The rarity and small size of the tree prevent the wood from l)ecoming 
of economic use. 

Longevity. — Age limits undetermined. Two trees, respectively 3i and 5 
inches in diameter, were J 7 and 35 years old. This shows an exceedingly slow 
growth, such as is peculiar to the other Ri)ecie8. 

BANOE. 

Califobnia. — Sides of a single canyon on the south coast of Santa Catallna Island. 

OCCUBBENCE. 

Predpttous, rocky canyon sides, associated with western sumach {Rhus orata) and 
Adenostoma fattciculatum. 

CLiMATir Conditions (marked by hish temperature) and sllvlcal chaimcteriatici 
imdetermined. 

Curl-leaf Mahogany; ^ Mountain Mahograny. 

Ccrcorarpus Irdifoliuft Nnttall. 
DISTINGUISHING CHARACTERISTICS. 

Ordinarily 15 to 20 f<H»t high and « to S in(*hes in diameter, but occasionally 
25 to rM> feet high and 12 to 18 inches tlirough — rarely much larger; very fre- 
quently only a low, broad, nuich-branched shrub. The trunks are generally 
short, more or less croolveti, and large cnmipled limbs stand oat irregularly 
and with numerous stiff twigs produce a low, dense crown. The hard, firm, 
thin, scaly bark is reddish brown and gray tinted. I^eaves (fig. 158), ever- 
gretMi ; those of each season's growth remain on the tree about two seasons, 
and are very thick, tlie edges curltnl toward the under side, which Is densely cov- 
eriHl wltli light brownish, minute hairs. The long-tailed hairy fruits, snrroanded 
by a small cylindri<'al case, are steniless (fig. ir»8). Wood, very dense, flne- 
graine<l, exceedingly heavy, checking and wanting badly In drying, after which 
it is very hard; freshly cut wcnkI is a distinct mahogany red, browning with 
exposure. The ihwt timlK>r form of even the largest trunks renders the wood 
of little commercial use. for which its rich, attractive color makes it suitable. 
KxceiHlingly inii»ortant for fuel in some Iwalities. usually where there is little 
or no other woo<l supply obtainable. It desi^rves the forester's attention on 
accoiuit of useful th<High o|)en cover it forms on arid, wind-swept mountain 
sloiK^. Few other 8i)ecies iK>ssess its wonderful adaptability to soch unfavor- 
able conditions. 

Tx)NGEviTY. — Not fully dctennimHl. Oives evidence of being long-lived, but 
of very slow growth. Trees fn)m 8 to 10 inches in diameter are from 68 to 95 
years old. Further study of their age limits is reiiuired. 



• I^nfortunately no more distinctive common name is available for this and the sue- 
ceedinK species than ** mountain mahogany." by which both are known In the Held. 
They are probably not diHtinKulahtKl hy laymen. To avoid confusion. It is deslrmble 
to call Vcrcocarpua ledijoliua curl-leaf mahogany and Cercocarput porvifoUttB Mreh-toaf 
auihoguij. 
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Tbe high monntain form of this species found mainly in the aoutbem Rocky 
ICoontaliis, but to be looked for elsewhere at high elerntlons In the range of 
the qiect«H, la a small, finely branched tilirub with very small, exceedingly nar- 
row, curled leaTes, and smaller fruit than Is produced by tree forms of lower 




Fio, 158. — Cereocarpai IntltoUut. 



eterathMM. This nhruh has l>een deHcril>ei1 aa Ccrcncarpus ledifoUus intricatat 
(Watton) Jones, on account of its dcnHcIy branched habit, but It Is here con- 
ridned a naturally dcpauiierate form of higher elevatluna, and Is otherwlso 
WMtlally like the larger-leafed tree. 
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RANGE. 

From western Wyoming to Montana (western -slopes Rocky MooBtmias), Idibt 
(C<Bur d'Alene Mountains), Oregon (eastern Blue Mountains), and aonthward (tkroi«h 
Wasatch Mountains and ranges of the Great Basin) to California (eastern slopes Stem 
Nevada and northern slopes of San Bernardino Mountains), and to nortliem New Meila 
and Arizona. 

OCCDBBENCB. 

Arid mountain slopes; in poor, dry, gravelly and rocky soils, or less often In moiit, 
richer soils, where It la of largest sise (hills of central Nevada). In pure open, or 
rather dense stands, or mingled with chaparral ; commonly with one-leaf pifion. 

Climatic Conditions. — Undetermined, as are also its silvlcal characteristics. Appcsn 
to be decidedly intolerant of shade throughout life. 

Birch-leaf Mahograny; Mountain Mahogany.* 
Cercocarpus parvifolius Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Birch-leaf mahogany in usually shrubby, with several long, sparingly hrancbed 
Items, and under 10 feet in height : occasionally a tree 15 to 25 feet high, with 
a rounded crown of straight, upright, stiff, slim branches and a short trunk 
4 to 8 inches in diameter. The bark of large limbs and small trunks Is smooth 
and dull gray to brownish ; that of large trunks is thin, flaky, «nd reddish-brown. 
The more eastern form api)ears to have much firmer bark with shallow seanw, 
and its scales are much less easily detached. Mature leaves (fig. 150), with 
prominent straight veins, are tbicklsh, smooth, sometimes minutely hairy, deep 
yellow ish-griH?n on their top sides and whitish, occasionally brownish, beneath. 
Leaves of a season's growth i>ersist as a rule for about two seasons ; very com- 
monly, however, they |K»rslst only for one summer and winter, falling as the new 
ones appear the succ^eedlng spring. The long-tailed, hairy fruits are inclosed in 
a tubular case which has a distinct slender stem, instead of being stemless like 
the prece<ling si)ecies. The silky young twigs have a pleasant slightly aromatic 
flavor. Twigs of the low shrubby forms of this species are often extensively 
eaten by cattle, in some sections furnishing a considerable part of the mountain 
browse on which range animals dei>end for food. Wood, of somewhat lighter 
weight, is otherwise very similar to that of the preceding tree; rarely used 
except locally for firewood. 

Longevity. — Very slow-growing tree. Stems from 5 to 6 Inches thick are 
from .OO to GO years old. Further study of lis growth and age limits is desirable. 

Three varieties of this siKM-ies have l>een descril^ed. These are distinguished 
on the basis of chara<'ters which the writer believes to be only such natural 
modifications in leaves and fruit as are to l>e exiMK'ted in Individuals growing 
under varying soil and climatic conditions. Through all of the forms it seems 
possible to trace the marks of one variable si)e<'ies; no essential differences can 
be found in the wood of the different tnvs. Cercocarpus parvifMus betulaideM 
(Nuttall) Sargent, the California coast and Sierra foothill form, has wider 
leaves, smooth above, and larger fruit than are produced elsewhere. Cercocwr- 
pus parvifolius breviflorus ^ (Gray) Jones is distinguished by very small flowers 
and small, narrow leaves with entire slightly curved or very finely toothed 

• See footnote under preceding species. 

*Thi8 18 Dr. Gray*8 Cercocarpus breviflorus, which, by inadvertence or otherwise, is 
frequently written C. hrcvifolius. 
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bordera This form occur* in the Southwest Cereocarpu* parvifoHut pauci- 
4«ittalu», a form of the same r^loa, Is characterized b; leaves with few or no 
mai^lnal teeth. 




Prom VMtrm Nebrtiki lo OrcgoD (Slsklyon ManntitDi), south to western ' 
■ertksn lleileo: Cslltorsls (west of Slerrs Nevsda sod south to Bsn Jacln 
tslns; Ssats Cms Islands) ; Lower CsUfonila (mountsliM). 

OCCUKBENCE. 

HsUtat sad sIItIcsI cbsrsctetistlcs similar to those of nraunisln mabocuir. 
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IKALVS. APPLES. 

The apples form a group of small trees. They are of little forest importance, 
but arc of very great e<*onomic value ou account of their edible fruits, which 
include the many varieties and races of cultivated apples. They are hard, 
dense-wooded trees, with small leaves arranged singly on the twigs (never in 
pairs, one opposite another), and shed every autumn. Their principal distinc- 
tive characteristic is the more or less globe-like form of the fruits, which are 
suulcen at the stem end, as in the common crab or other cultivated apple, and 
which have a homogeneous flesh. The chestnut-colored, snoooth, shiny seeds of 
apples are inclosed (1 to 2) in each of the 3 to 5 ceMs. Their near relatives, 
the true pears (Pyrus), have fruits which ta|)er at the stem end (pyriform), 
and have flesh with minute or large stony grains, though these are less pro- 
nounced in highly cultivated pear fruits than in those of wild treeSL 

'f hrec* tree species occur in the United States and adjacent Canadian provinces, 
one of which Inhabits the Pacific region, to which it is confined. 

Oregon Crab Apple. 
Malus rivuTarin (Dougl. in Hook) Roemer. 

DI8TINGUISIIIN(S CHARACTERISTICS. 

The Oregon crab apple Is a small tree, with thin, scaly, reddish— often grayisb 
brown — bark inul sleiulor, spreading branches. At best It is rarely more than 
2.^> or IM) f(»et high and from 8 to 12 inches In diameter; very frequently a 
slon<ler-stoninie<l shrub from to 10 feet high, forming dense thickets. Year-old 
twigs are clear shiny red. Mature leaves (figs. 1(X), IGl) are veiny, thickiah, 
sniootli, and deep green on their top sides, and very light green and minutely 
hairy — sonn^times wliitish — l>oueatli : leaf stems hairy. Fruit (figs. 100, 161), 
maturing late In autunni and having a sliglitly acid, palatable taste, is variable 
in color from gr(»enish to <-l(»ar lemon yellow splashed with bright red on one 
side or nnl all over ; (»dible. Wood oxc(»odlngly fine-grained, dull, light re^ldish 
brown ; sapwood very tliick. Suitable for tool stock and small turnery, but 
uniniiM)rtant. 

I>oN(jKViTY. — Apiwars to gn)w very slowly in diameter and height. Age limits 
not fully (loterniinHl. On(» tnn' 11 inches in diameter showed an age of 102 
yejirs; while one G Inches tlirongli was 57 years old. 

nAN(;E. 

From tho Alontlnn Tslnnds south nlon^ tho const and Islandfi of Alaska and Rrltlah 
CohimblH throuKh wostorn Washington and Oregon to California (Sonoma and Flumaa 
counties). 

OCCrRRENCE. 

liow river Iwttoma and adjacent low slopen, on borders and in vicinity of smaller low 
land RtreamB, in moist or rather wet sandy or mucky hoII. Grows in large, dense, pare 
thickets and also scattered amon^ red ald<'r, willows, caacara sagrada, occaaiooally 
broadleaf maple and western dogwood, and lowland shrubs. 

Climatic Conditions. — Similar to those of Sitka spruce and red alder. 

Tolerance. — Not fully determined. Endures moderate shade throoghoat life* and 
rather dense shade In youth. 

liEPRODUtn'ioN. — Fairly abundant seeder In central and southern ranire and In len 
exposed situations; appears less prolific northward. Seed germinates tardily. Seedllaga 
frequent in molut mucky noil. 
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fia. 101.— UalH* HcHlari*. 
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AXELAirCHIER. SEBVICEBERRIES. 

The serviceberries are small, slender, scaly-barked trees and shrubs of world- 
wide range, but nowhere of forest or economic importance. The heartwood is 
brown or reddish brown, very fine-grained, hard, firm, and heavy ; there is a 
large proportion of whitish sapwood. Twigs are very small. The showy, nod- 
ding, or erect clusters of white flowers, which usually appear in early spring 
before the leaves, make the trees conspicuous in the leafless forest Flowers 
(male and female reproductive organs in each), with five white divisions, are 
visited by insects, which aid in their cross-fertilization. The small, symmet- 
rically formed leaves, shed in autumn, are arranged singly on the twigs (never 
in pairs, one opposite another). Fruit, deep red or dull purple, and borne in 
small branched clusters, ripens early or late in summer and resembles a huckle- 
berry ; it has a somewhat Juicy, sweetish, edible pulp, with from 5 to 10 very 
minute, dark brown seeds. For their distribution the seeds depend almost 
entirely upon birds and mammals, which eat the berries, but with little injury 
to the seeds. Trees of the group are confined to North America, where 3 or 4 
species occur, one of which ranges from the Rocky Mountains into the Pacific 
region. 

Western Serviceberry. 
Amelanchier alnifolia Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Western serviceberry is a tall, slender-stemmed shrub from 8 to 10 feet high 
and about an inch thick ; very commonly under 3 feet iu height, forming vast 
thickets; it seldom becomes a tree as much as 25 or 30 feet high and from 4 to 8 
inches through, and then has a slender, straight, clean trunk and a narrow, 
open crown. The bark is dull grayish or slightly reddish brown and indis- 
tinctly seamed near the ground — usually quite smooth. Season*s twigs are 
clear red, smooth (though with white hairs when young), with sharp-pointed, 
russet-brown buds. Mature leaves (fig. 162), thin in shady places but thickish 
in the open, are deep or pale green and smooth on their upper surface, and 
smooth and grayish, sometimes minutely and sparsely hairy, beneath. The 
blue-black, sweetish fruit, with a whitish bloom, matures (according to the 
locality) from about July to August, and is about one-half to five-eighths of an 
inch through (fig. 1G2). When not overripe the edible fruit is agreeable to 
the taste, and where abundant is often gathered by settlers (who call the tree 
"sarvlce"), as well as by Indians, for food. Birds and mammals, especially 
bears, consume large quantities of the fruit. Wood, pale yellowish brown; of 
no economic use. The only value of the tree to the forester lies in the fact 
that it forms dense thickets, with other brush, at high elevations, where its 
rigid, often closely browsed stems, help to prevent rtin-ofP. Its tree forms, 
which are irare, are of no commercial value. Shrubby forms, quickly killed by 
ground fires, sprout from the roots, and otherwise endure with persistent 
growth the constant browsing of range cattle, its stems only becoming more 
and more intricately and densely branched. 

LoifOEViTT. — Not fully determined. Stems from 2 to 4 Inches in diameter are 
from 9 to 20 years old. 

RANGE. 

From Alaska (Yukon River, latitude 62" 45') to California (southern boundary) ; 
eastward through British Columbia. Saskatchewan, and Manitoba to Lake Superior 
(western shores), northern Michigan, Nebraska, Colorado, and New Mexico (Rocky 
Moontalns). 
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AUuvIbI bottoms and pralrEeB. molat Tallpfx. 
BtrPBiDs. water helps, and mountain meaduwi 
largmt In tnab rich soil (lower Columliln Rl' 
poor on« imDunlalD Bioi»efl). P'orms small 
■peraed with aspen, weatem chok?-cbi 
manzanlta. and other chRparral bruah. 



Irj mountain alopea, bpncbes. border* of 
In varletjr of soils froiu Mufa to poor; 
r rcf-lon I and sbnibltT fat dry. cranllT, 
Qupa and eiienaiTe pare tbicketa, later 
-;, bitter ch«rr]r, Orecoa crab, aad cBUioUuu, 




fLlHATir Cr>NDiTioN!4.^Rlm1lHr to thoae ot western cblikquapiD; mild, 
icrnwlDK seaaon appears to dvlrrmlne raa)^ of largeMt jtrowlb. 

ToLiaiNCi. — Endures conBldcraUle dense shade when joung, but Q< 
head light for Iwst growth. 

ItEFBoniTmoif. — Abundant awdvr nearlj pTery year, Seedllnit* ofteo 
moist, bumaua aoll Id partial -h— ia; touch acattered and Infrequeot OD Ar, 
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CSAT2S0V8. HAWS. 

The haws are a very large group of small, thorny trees and shrubs, widely dis- 
tributed in this and the Old World. From the abundance of their keen, often 
▼ery long, woody thorns, they are everywhere known, and generally distinguished 
from other woody plants, as " hawthorns," " haws," or ** thorns." E2xcepting. 
the few western species, which form useful chaparral cover, the other represent- 
atives are of little forest value and of no commercial importance. They pro- 
duce dense, heavy, sappy, exceedingly tough wood, which warps and checks 
badly in drying. Elxcepting occasional use for small tool-handles and other 
turned articles, the wood is of no economic value. 

In eastern North America, where a vast number of species are known, they are 
aggressive in taking ix>8sessiou of abandoned farm or cleared lands. Their 
sharp thorns protect them from grazing animals. Later these Impenetrable 
thickets are gradually invaded by commercial si>ecies through the agency of 
wind and animals, and finally, under denser shade, the thorns succumb. 

Their usually small leaves, shed every autumn, are arranged like those of the 
apples, while the small* apple-like fruits, bright red, yellow, or black, in branched 
clusters, have dryish, unpalatable — ^but occjisionally tart and palatable — flesh 
with from 1 to 5 Joined (but separable), very hard, bony seeds, which, on account 
of their thick shells, germinate tardily, often ** lying over " for a season. The 
white to rosy flowers (similar in appearance and structure to pear and apple 
blossoms) are produced in flattisb, branched, erect clusters at the ends of new 
shoots, after the leaves are grown. Myriads of insects visit the flowers and 
assist in their cross-fertilization ; birds and mammals, which devour the fruits, 
assist in disseminating the Feeds of many species. 

Exclusive of shrubby thorns, there are about 100 species now known to occur 
in the United States and adjacent territory. These include a number of little- 
known forms which may be separated as distinct species upon later study. 
Only one f^)ecies is known to inhabit the Pacific region. 

No other group of North American trees presents such almost insurmountable 
difficulties in point of distinctive characters. It is impossible, and, fortunately, 
unnecessary for the practical forester to know them all, and exceedingly difll- 
cult even for the specialist The points relied upon to distinguish the species 
are, unfortunately, too often found mainly in the organs of the flowers and in 
the ripening and falling of the fruit — characters which are observable only at 
special times. A number of thorns can be distinguished by their mature leaves, 
but a very large number of them can not Students of western forests have a 
comparable problem in the ix)lymorpIious oaks, but nature has luckily spared 
them Bocli perplexities as those offered by the haws. 

Black Haw. 

CratcrguK (Utuglaaii Lindley. 

DISTINGUISHING CHARACTERISTICS. 

Black haw is mainly a low, much-branched shrub, or else a shrub with taller, 
slender stems, forming dense thickets. In rich, moist soil it becomes a tree 
ftom 20 to 90 feet high and from 10 to 20 inches in diameter, and then has a 
straiglit, slightly seamed, reddish brown trunk and a densely branched, dome- 
like crown. Mature twigs of the season are a clear, shiny red. Mature leaves 
(flip. 163) are thick, somewhat leathery, smooth (sometimes shiny) ; deep green 
on ttelr upper sides and paler green beneath. The very characteristically 
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black or bluck-iiurple, Hlilny fruit (dg. 163>. sweet and edible, matnics In ear); 
autumn, when It In raiildly tibed. Wood, flne-gralned. bruwnlsb nwe-red, witb 
a lurgc proiMirtlou of sainvood. No comuterclBl use Ib made of It. 




As a pbnparral rover nliinfc wnnbnMc linnkH of HlreuniH tbe iHnafar form of 
tbiH hnw U of coiiHldornbIc iiw. Tbe Ilrin. iH>rpfldliiK roots of clcwelf itowb 
atools liold fust and rralot ieii<lcii<-lcH t'l iTodliiii. Its tree furm la nnlmporUnt 
In a region where other useful trees abound. 
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LoNGEYiTT. — Not fully determined. Like many other large tree thorns it 
appears to be long-lived, as shown by its exceedingly fine-grained wood and 
persistent growth. A tree 131 inches in diameter showed an age of 83 years. 

A well-marked variety of this thorn, Cratwgys douglasii rivularis (Nutt.) 
Sargent, is commonly a low shrub, sometimes nearly without thorns; it Is fre- 
quent in western Washington and Oregon and southward to Sierra and Plumas 
counties, Cal., where it is less common. It is distinguished from the species 
mainly by its narrow leaves, which are finely toothed, not deeply lobed and 
slashed as in the species. It was describe<l long ago as a species (C rivularis 
Nuttall) anc* is by some authors still maintained as such ; but since intermediate 
leaf forms are not hard to find, connecting the species over its entire range, -the 
writer believes that this form should be treated as a variety only. 

RANGE. 

From British Colnmbia (Parsnip River) through Washington and Oregon to California 
(Pitt River), and through Idaho and Montana (Flathead River at western base of Rocky 
Mountains > . 

OCCUBRENCE. 

Borders and bottoms In vicinity of lower mountain streams; in moist, gravelly and 
sandy soils, or in deep, rich soils (where, in Oregon, it is large). Grows in very dense, 
large, pure thickets, patches, and small clumps, mingled with choke cherry, black cotton- 
wood, longleaf wlilow, red alder, etc. 

Climatic Conditions. — Similar to those of choke cherry ; adapted to very wide range 
of conditions. 

Tolerance. — Shows signs of great tolerance ; not fully determined. 

REPBoorcTiON. — Very abundant seeder, and young plants numerous in shade and open 
on borders of thickets. 

HETEKOXELES. 

A genus containing but a single evergreen species which is confined to Cali- 
fornia and adjacent islands. In general api)earauce it is very unlilce any of the 
other related generic groups of the family (Rosacea), as indicated by its name 
(Heteromeles). The characters of this genus are given under the species, which 
fbllows. 

Christinas Berry. 

Heteromeles arbutifolia Roemer. 

DISTINGUISHING CHARACTERISTICS. 

Christmas berry, also calie<l ** Callfomin liolly," ** tollen," and " toyon," Is best 
known as a low shrub throughout most of its range on the mainland. In the 
coast islands, however. esi>ecially on Santa Catalina Island, it btKX)me8 a small 
tree from 15 to 25 feet higli, Imt with a ver>' sliort trunk from 10 to 15 inches 
thick at the ground. The (•n)wn form of tlie shrub is i)eculiarly similar to that 
of the tree, in which many upriglit l)ranches are given off at the end of the short, 
thick trunk. The smooth-looking, iMiIe, ashy gray bark is indistinctly seamed, 
and the ridges are connected. Mature leaves (fig. 164) thick, leatherj', smooth 
throughout, deep slilny green on tlieir upper surfaces, lighter l)eneath, and 
usually with two minute glandular te(»th on the stem at the base of the l>lade. 
Leaves of a seiison's growth remain on the twigs until the end of the second 
winter. The smooth, brijjlit re<l l)errles (fig. KA), which have a dry, tart flesh, 
ripen from Octol>er to Februarj- ; they are borne in large clusters which are very 
attractive among th(» glossy green leaves. One or two ridged, brown, dotted 
occur in ea<-h of the two cells of the berries. Wood, deep reddish brown, 

15188— 4KS ir3 
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wttb thiu Bapwuocl; exceedingly heavy, deoae, aod ane-Kralned. Very raltable 
(or small ornamental turnery and other woodwork, hut not naed for any purpoaw. 




As a port of the <'haparrnl oover of luw, dry sIuikv mid rocty gnlcbM, or In 
the {ToveH formed l>y lt» larger R^o^v(b. tUlH miet'len Ih of coDHlderaUe serrice In 
a region too s^nntUy protected against erosion. 
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Longevity. — Not fully determinecL It grows very persistently and appears to 
be long-lived. A single stem 51 inches in diameter was 48 years old. 

BANQE. 

California coast ranges and Sierras (chaparral belt) southward from Mendocino and 
Shasta counties to northern Lower California ; also on southern California coast islands. 

Califobnia. — Coast ranges northward on coast to Mendocino County, and to Trinity 
Mountains on Inland ranges, where it has been noted as far north as between Redding 
and Whiskeytown (Shasta County). In Sierras, on foothills in Lassen Peak, Diamond 
Mountain, Plumas, Tahoe, and Stanislaus National forests. Southward in coast ranges 
to San Francisco Bay. and In southern coast ranges eastward to San Bernardino ; also in 
islands off southern coast. South of Monterey Bay, noted on Point Pifios, in Pescadero and 
a few other canyons, and In Santa Lucia Mountains in chaparral of Sur, Carmelo, Arroyo 
Seco, San Antonio, and Naclmiento river basins from sea-level to 4,250 feet. San Luis 
Obispo National Forest (to southeast), from 250 to 2,250 feet elevation in watersheds of 
Carriso, Salinas, Santa Margarita, San Luis, Arroyo Orande, and Huasna rivers. Santa 
Barbara National Forest, below 3,000 feet in watersheds of Santa Maria, Santa Ynez, 
Santa Barbara, Matilija, Piru-Sespe, Newhall, and Elizabeth rivers. Santa Ana range. 
All coast islands except San Clemente. General in San Gabriel National Forest ; noted on 
south slope Sierra Liebre Range, near Pasadena, Arroyo Seco. San Bernardino Moun- 
tains. San Jacinto Mountains and Palomar, Balkan, and Cuyamaca Mountains (San 
Diego County). Mexican boundary, noted on west slope of coast range up to 4,500 feet. 

Lowaa Califoenia. — Northern part, in Hanson, Laguna, and San Pedro Martir ranges. 

OCCURRENCE. 

Frequent on north slopes of low mountains and foothills In vicinity of watercourses. In 
gulches, or on exposed sea cliffs ; in dry, rocky, and gravelly soils. Grows In scattered, 
pure clumps and patches on mainland slopes (shrubby), and in small pure stands, as a 
tree, in its island range. 

Climatic Conditio.vs. — Similar to holly-leaf cherry. Tolerance and other silvlcsl 
characteristics undetermined. 

Bbpboduction. — Very prolific seeder. Young plants abundant In soil-fllled crevices, 
pockets, and in other places of lodgment 

PKUinrS. CHEKKIES AKD PLUKS. 

As here constituted, a large group containing such well-known and widely 
distributed trees and shrubs as the [)Iunis. i^'aches, almonds, apricots, and 
cherries, most of which do not produce useful timber, but are among the most 
raluable fruit trees. The plums and cherries are the only native trees of the 
group to be considered here. 

For the sake of reducing th(» numl)er of generic names, the latter-day practice 
of subdividing this long-maintained composite group into Primus (including the 
plums only) and Ccrasun (including only the cherries) will not be followed. 
It is thought best to treat these trtH»s under Prunus, as has been done for a long 
time. The cherries differ from plums principally in having a rounded fruit 
seed or " stone " In place of more or less flat seeds ; plum fruits are, moreover, 
usually covered with an easily remove<l. whitish bloom, which Is absent from 
clierry fruits. 

I^uuus contains but one tree 8i)ecies (black cherry) of commercial imi)or- 
tance; the remaining rei)resentatives are small trees or shrubs of little economic 
use. Some of the western plums and gherries, however, are useful in helping 
to form protective covers on otherwise thinly clad mountain slopes. 

Wood of the plums and cherries is fine-grained, dense, evenly and finely 
porous, rather heavy, and ri<'h light or dark brown. Green twigs and bark are 
characteristically bitter, and have, when crushed, a more or less strong peach- 
pit odor possessed by no other group of plants. 
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Flowers of Prtinus, appearing from budfl on twigs of the previous year, either 
with the leaves, or before or after them, are similar in general appearance 
to those of the hawthorns, apples, and pears, but different in stmctnral detailflL 
They depend for cross-fertilization entirely upon insects. The fmits, more or 
less juicy and sweet acid, or very bitter, are matured in one season, either in 
early or late summer. Luscious in flavor or attractive in appearance, plum and 
cherry fruits are eaten extensively by birds and manunals (without injury to 
the see<ls) and thus widely disseminated; otherwise these trees depend for dis- 
tribution of their seeds upon flood waters. The leaves are arranged on the 
twigs as in the apples and haws, and are either shed every autumn or. In some 
spei'ies, are evergreen. 

Sixteen sfiecies of Prunus occur in the United States and adjacent territory, 
4 of which inhabit the I'acific region. 

Western Plum. 
Prunus ftubcordata Bent ham. 

DISTINGUISHING CHARACTERISTICS. 

The name ** western i)luni.** suggested here, is not the field name of this tree, 
which is " plum " or " wild plum,** indefinite names which are applied also to 
several eastern wild plum-trees. To avoid confusion, it is hoped "western 
plum " will Ik? ustnl. 

(icnerally a stocky, crooked-stemme<l shrub from 2 to 10 feet high in dry 
situations, but in moist, rich soils a tree from 15 to 20 feet high and from 4 to 
(i inches (sometimes more) in diameter. The short, clear trunk, ashy brovm. 
seamed, and scaly, gives off thick limbs, which stand out nearly at right angleff 
to the stem, and have many short, stubl)y twigs, some of which are spine-Hke. 
Season's twigs are clear nnl to deei» i)urple-red, usually smooth (sometimes 
minutely hairy), with shHn>-iM)intod red buds. Mature leaves (fig. 165), shed in 
autumn, are connuonly smooth on their top sides but very often minutely hairy, 
as they always are beneath: alnmt 1] to nearly 3 inches in length; in dying 
they biH-ome bright red and y(»llow. TIk* white flowers appear before the leaves 
in early si»ring. Mature fruit (fig. Km). r\\ye in early autumn, is deep purple- 
rcHl. thr(»e-fourthH inch to alnnit 1 inch long, with a i)ointed flat stone, which 
has a conspicuous, tliin, keel-like (Mlge on (me side only, the opposite side iH'ing 
gr(M)V(Kl. The flesh of the fruit is edible and much used locally, is juicy and 
somewhat tart; variable in quality. 

WcKxl. fine-grained, very dull light l)rown, with thin sapwood; of no eco- 
nomic use. 

With other chai)arral the tnn* sometimes forms gcxxi protective slope cover 
on dry sIoih's. 

Longevity. — Not fully determincil. A tree ii\ inches in diameter showed an 
age of 4S years. I'robably short-livtMl. 

A variety of this plum, Prunus Mubconlata kcUoggii I^emmon, is distinguished 
by its yeliow sweet fruit and in its nearly smooth foliage : e8i)ecially abundant 
in Shasta and Sierra counties. Yellow fruited forms of other wild plums and 
of cherries are known. 

RANGE. 

Southern Ore^oD to central California (west of the Cascades and Sierra Madre MotiD- 

tains I. 
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Bordrrs and TlclDltf of low mouDtalD and hlgbpr footblt! ntreams and Ta11e;a : In 
aandr, fertile, fresb aolla (here largeat), or In dry, gnvelij ones (abrabbj). Grows In 
exleiulre purs thicketa and damps. Interapersed wllh black baw. Oregon crab, llarrr 
oak. weilera cboke cberrr, and occasional Kra; pine. 




1 Ihow or cboke chprrr. 
which IB bvlpfiil In •ecdllng mam. 

•r solta. but frullR nparlDKly ■ 
1 rresher aolli ; i 
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Bitter Ctaarrj. 
Prunua emarffinala (Dougl.) Walpen. 

DISTINOUISHINa CHABACTXEISnCS. 

Bitter cbprrr Tarten Kreatly Id rice ; from a nlender-fttemmnl, mwb-bnuKbpd. 
tall or low sbrub. mnrb beat in high rocky, expoaed slten, to a stralgbt oleaa- 
irteuiDied tm^ rrooi .15 to 40 feet hiKb and frDm 6 to 13 IncbeB, or more, tbroufcb. 




The thin bark li nmootb, verj- dark bro«-n on larKP trunks, bnt ffraylsh brawn 
on Bmall steius. Setison'H twl^x are deep reU. which fades Into reddlBb browo 
lower down. Mature leaves (Dg. IIHI) very variable in flse and texture, are 
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smooth thronghout and smaller in most of the shrubby high mountain forms 
'With gray-brown stems, larger and finely hairy beneath on the larger darker- 
harked trees which are usually grown in moist, rich places; 2 glandular, 
minute projections mark the leaf-stem where it Joins the blade. The leaves of 
both forms agree in their distinctly minute, rounded, marginal teeth.o 

Mature fruit (fig. 166), one-fourth to three-eighths of an inch in diameter, 
clear coral red; ripe from about July to September, according to the locality 
and elevation ; extremely bitter, as are the green twigs, leaves and inner bark ; 
with a pointed stone, sharp-ridged on one side only and round or minutely 
grooved on the opposite side. Wood, dull brown, with very thick sapwood, of 
very light weight, and exceedingly brittle; it rots quickly In contact with the 
earth. Large trees, which often occur abundantly, useful chiefly for firewood. 

The greatest value of this species is probably the dense chaparral cover 
which it forms on dry, rocky and springy slopes at high elevations, where its 
persistent stems, often l)ent low by heavy snows, form effective barriers to 
rapid run-off. 

Longevity. — Not ^ully determined. Apparently short-lived. A tree 9| inches 
in diameter showed an age of 42 years. 

RANGE. 

From Montana (upper Jocko River), through mountains of Idaho and Washington and 
■oothern British Columbia (Vancouver Island) ; south through western Washington and 
Or^on to southern Callfornln, western Nevada (vicinity of Carson City and Washoe 
Moan tains), and northern Arizona (San Francisco Mountains). In north at sea level to 
3,000 feet and In south at 5,000 to 9.000 feet. 

Bbitish Columbia. — South coast Vancouver Island, and Itocky Mountains at source 
of Columbia. Noted at Victoria (Vancouver Island), at Yale on Fraser River, and at Nel- 
son on Columbia River between Kootenai and Lower Arrow lakes. 

Washinoton. — Whole wooded portion of State east of Cascades, In yellow pine and 
boncb grass regions, at 1,000 to 4,200 feet and west of Cascades in Douglas fir region up 
to 3,800 feet. Noted in Washington National Forest at 49'' latitude and farther south 
on west side of Cascades on lower slopes and on east side at 1,100 to 3,500 feet, in Clallam 
County on north side of Olympic PeninHula, at Montesano (Chehalis County, south of 
Olympic Peninsula), on west side of Puget Sound at Port Ludlow (Jefferson County), 
Tacoma, and Admiralty Head (east of entrance to Admiralty Inlet), at Lilllwaup on Hood 
Canal of Puget Sound, In Mount Rainier National Forest on Upper Niaqually River, and 
elsewhere; on Mount Adams, Klickitat River (Klickitat County), canyons of Yakima 
Rlyer, and Umptanum Creek, and at Kllensbnrg (altitude 1,550 feet) (Kittitas County) ; 
on Snake River east of Pasco (500 feet) (Franklin County), Wenache Mountains, Peshas- 
tin (Chelan County), White Bluflf (on Columbia River, below I^ke Chelan), I^ke Chelan 
(1,100 feet), Stehekln River. .3 miles above Lake Chelan ; Kettle Falls of Columbia (Stevens 
Coanty), Mount Carlton (Spokane County), and Blue Mountains on streams. 

Oregon. — Whole wooded portion of State at lower elevations. Noted at Astoria, In Cas- 
cade (North) National Forest, on Columbia River in northeast Wasco, and Northern Sher- 
man, Qilllam, and Morrow counties, and in Wallula Gorge below mouth of Walla Walla 
Rlyer at 327 feet; John Day River (Gilliam County), Blue Mountains at Union and else- 
where, Sllyies'and Steins mountains (Harney County), ard Vioosc Iiake National Forest. 

• It is l)elleved that the true status of this cherry has not yet been satisfactorily 
determined. Further field study is necessary to determine the exact relationship l)e- 
tween the gray-barked, smooth, and smaller tree or shrub common on the western high 
slopes of the Sierras and in Oregon and Washington, and the larger, dark-barked tree of 
lower, moist situations. The two forms arc strikingly unlike In habit and general 
appearance, and the large downy leaves of the bigger tree are difl!icult to reconcile with 
tlie amootb, brighter green leaves of the smaller one. I have not seen specimens from 
the type locality (Columbia River Valley, where Douglas discovered this tree in 1825), 
but moat probably they are of the downy-leafed, larger tree form, so that the name 
Prmnu§ emarginata should Include this common form. On the other hand, it Is probable 
that Prunu» emarginata calif arnica (Greene) i^mCerasus calif ornica Greene) should be 
tak«ii up for the smaller smooth form now included in the species. 
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California. — Water courses and chaparral of middle elevations, south on Sierra Nevada 
to head of Kern River, on north coast ranges to San Francisco Bay, and on aoath coast 
ranges from Santa Cruz Mountains to San Jacinto Mountains, at the north at 3,500 to 
5,500 feet and at the south at 5.000 to 9,000 feet. Noted in Mount Shasta National 
Forest, base of Mount Shasta at 3,500 to 5,500 feet and south to the "Loop** on Sacra- 
mento River; Wagon Camp (5,750 feet on Mount Shasta), Sissons (3,500 feet), and Upper 
Soda Springs (Siskiyou County) ; coast ranges, rare in Humboldt County and southward. 
Trinity and Stony Creek National Forests' highest ridges such as Canyon Creek lakea, and 
Black Buttes, Mount Tamalpais, and Oakland Hills around San Francisco Bay ; Sierra 
Ncvadas frequent, Plumas, Diamond Mountain and Lassen Peak National Forests; 
near Quincy (Plumas County), mountains east of Chlco and Orovllle (Butte County). 
Yuba River at 4,500 to 5,500 foet, Donner Lake, Lake Tahoe National Forest. Emigrant 
Gap (Placer County), Lake Tahoe, Placerville (Eldorado County), Stanislaus National 
Forest, frequent at 6,500 to 8,500 feet; Mud Springs (Amador County), Yosemite Valley, 
mountains of Fresno County at 8,000 feet. South Fork King's River, Middle FOrk Kaweah 
River at 8,f>00 feet, Kaweah River road below Mineral King and between Kern River lakes 
and Trout Meadows ; southern California coast ranges, bills of Santa Clara County up to 
1,000 feet, ridges west of Los (^atos. Santa Lucia Mountains at 3.000 to 4.000 feet, San 
Rafael Mountains, San Bernardino Mountains at Bear Valley and elsewhere, San Jacinto 
Mountains, abundant at 5,000 to 9,000 feet In Tabquitz Valley and elsewhere. The 
variety viUosa Sudworth occurs with the type, especially on the headwaters of the Colum- 
bia In British Columbia, Montana, and Idaho ; in Washington and Oregon chiefly west of 
the Cascades and In the southern California coast ranges. 

The distribution in Montjum and Idaho will be described in a later pnblica- 
tlon. 

OCCURRENCE. 

Near streams on low and high mountain slopes and on moist benches; In dryish to 
moist gravelly soils at high levels, and In rich, sandy, or gravelly soils at lower ele- 
vations, where it Is largest. Forms large, dense, pure shrubby thicket in higher range 
within upper white fir and red fir belt, and nearly pure stands on limited areas lower 
down, where it often occurs with scattered Douglas fir and western dogwood ; some- 
times especially abundant on cutover and burned Douglas flr lands. 

Climatic Conditions.- -In lower range, similar to those of Douglas flr, but in higher 
range It endures a climate like that of California red flr. 

ToLEBANCE. — Intolerant of shade. 

Repkoduction. — Abundant ueeder and scattered seedlings frequent in moist mineral toll 
and humus. 

Western Choke Cherry. 
Prunus demissa (Nutt.) Walpers. 

DISTINGUISHING CHARACTERISTICS. 

It is desirable to establish for Prunus demissa the more distinctive name 
of " western choke cherry," in place of ** choke cherry," its ordinary field name, 
since the latter Is also applied to the closely related eastern Prunus virffiniana 
Linnaeus, of which It Is held by some to be a geographical form or a variety. 

Very commonly a short or tall tree-like shrub (in dense thickets), from 4 
to 10 feet high, or, in rich, moist situations, a slender, crooked-stemmed tree 
from 20 to 25 feet high an<l from to 8 Inches through. 

Bruised twigs, leaves, and green bark have a strong scent, similar to that 
of i)each-pits. Season's twigs (greenish, smooth or minutely hairy at first) 
are smooth and light reddish brown, with pointed, light brown buds. Bark, 
smooth and gray on old trunks and brown on young ones, is irregularly seamed 
and rough, with hard, deep reddish-brown scales. Mature leaves (fig. 167) 
are thick, somewhat leatliery, deep, duil green ; smooth and shiny on their 
upi)er sides; usually more or less minutely halrj- and pale beneath (occasionally 
smooth) ; the borders have straight, sharp teeth. The white flowers are borne 
In dense cylindrical clusters, as are also the shiny blackish cherries, wbich 
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are one-third to one-half an Inch In diameter (flg. 167); the rrult<> ripens 
in late nimtoer or early autumn, when tt Is sweet, with an aHtrlDgent after- 
taste, from which comes the name " choke cherry." The fruit la greedily eaten 
by birds, to which. It is believed, the wide general distribution of tbe species 




Fio. 16T. — Prtinua demUia. 



ta dne; Wood, pale yellowish brown, BDe-Kralned. Ann, but brittle. 
thlA layer of whitlsb xnpwooU. Not used for any economic [lurpose. 
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Useful with other shrubby trees In forming thick, retentive cover on the sides 
of mountain streams and on moist slopes otherwise devoid of woody growth. 

Longevity. — Not fully determined. Probably short-lived. Two trees, respec- 
tively 3 and 6 inches in diameter, were 10 to 22 years old. 

RANGE. 

Rocky Mountains to Pacific States and British Columbia, at the north from sea level 
to 4,000 feet, at the south from 5,000 to 7,000 feet. 

British Columbia. — To northern part on coast and in interior as far as Cache Creek. 
On VancouTer Island in Isolated patches. 

Washington. — Common east of Cascades below 4,000 feet, and west of Cascades only 
occasional on arid prairies, such as Whidby Island and Yelm Prairie. Noted in Washlnjc- 
ton National Forest at 1,100 to 3,500 feet, east of Cascades locally at Wenache (Chelan 
County), on west bank of Columbia from Priest Rapids to Sentinel Bluffs In Saddle 
Mountains, in Korge of I'mptanum Creek (Kittitas County), on west slope of Divide be- 
tween Columbia and Yakima rivers. In Yakima Canyon, at North Yakima, and Sunnyside, 
on Upper Columbia, In Spokane* Valley, at Rock Lake (head of Palouse River), Pullman 
and Wawawal (Whitman County), along Snake River east of Pasco (Franklin County), 
and In Blue Mountains. 

Oregon. — Chiefly to the east of Cascades, but also In arid parts west of Cascades. 
Noted on Columbia lUver from northeastern Wasco to Umatilla County, on John Day 
River in Gilliam County, In Cascade (North) National Forest, in Goose Lake National 
Forest, and In Blue Mountains. 

California. — Whole State, except on seaboard, chiefly In foothills, at the north up to 
about 3,500 feet, and at the south at 5,000 to 7,000 feet. Noted In chaparral of Klamath, 
Modoc, and Warner mountains National Forests; at Yre'ka (2^635 feet) (Siskiyou 
County). Mount Shasta on its south slope above McCloud Mill, near Sisson (3,500 feet) 
and at south end of Shasta Valley (3,500 feet) (Siskiyou County), Sacramento Canyon at 
Shasta Springs (2,538 feet) (Siskiyou County), southern Trinity Mountains east as tmr 
as hill between Wbiskeytown and town of Shasta (Shasta County), and also locally noted 
near Lewlston and on Canyon Creek (Trinity (bounty) ; in Sierras In Plumaa, Diamond 
Mountain, Lassen Peak, Yuba, Tahoe National Forests, in Stanislaus National Forest in 
general at 2,500 to 4,000 feet, locally noted in canyon of South Fork of American River 
at 4,000 feet and on nortli slope of Mokelumne River at 2,500 feet. Lake Tahoe National 
Forest In T. 17 N.. K. 13 K.. und in Yosemite Valley; west border of Sierra National For- 
est on dry pine hills. locally noted near Ilavllah (Kern County) at 3,150 feet. In coaat 
ranges noted in Napa Mountains, in San Francisco County, on Oakland HiUa, Mount 
Hamilton, in chaparral of Monterey National Forest in watershed of Nacimloito River, 
in Santa Barbara National ForoHt in watersheds of Santa Maria, Santa Ynes. and Plru- 
Sespe rivers, and in San Rafael Mountains, also in San Antonio and San Bernardino moun- 
tains in upper portion of chaparral l>elt and in pine l>elt. in San Jacinto Mountains, at 
5,000 to 7,000 feet on Fuller's Ridge and in Onstatt Valley, and In Laguna Mountains 
at (^ampbell's ranch (.'»,.'»(M) feet), about l.'* miles north of Mexican boundary. 

The distribution in tlio K<M*ky Mountain region will l>o described in a future 
publication. 

OCCURRENCE. 

Lowest mountain slopes, ridges, l>enche8. and )x>rders of streams (moet common), can- 
yon bottoms ; less frequent on dry hill slopes. Usually In fresh or moist, rich frravelly or 
rocky soils where it is largest ; shrubby in dry, poor soils. Forms dense thickets of pure 
growth ; often more or less scattered, singly or in clumps, with Etouglaa flr, red and 
mountain alders, aspen, black cottonwood, mountain maple, western servlceberry, bitter 
cherry, chinquapin brush, and occasionally yellow pine. 

Climatic Conditions. — Similar to those of red alder and aspen. 

Tolerance. — Undetermined, but apparently Intolerant of shade at any time, as shown 
by Its slender stems and small crown in dense stands, where it struggles for top light. 

Reprodi'Ction. — Very abundant seeder nearly every year. Seedlings plentiful In motst 
litter, and advancing rapidly in old burns among willow-weed and low herhtge. 
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KoUrleat CIMR7. 
PnumtaUHfolia (Nutt) Walpera. 

DI8TINOUI8HIXa CHARACTERISTICS. 

HoUyleflf cbenr is the moat distinct of Paclflc c-berrlefi on acvonnt of Ita 
pvergreMi bolly-llke foliage (flg. 108). Locnily known ax "Ifita.v," " Span lab 
wild cherry," and " Mountain evergreen cberry." 




FlO. 18S.— Pi 



Moat often a dense, priekly iihnib from 2 to 4 feet blgh on dry, rooky slopes, 
t tn abeltered caayooa mmetlmes froni 20 to 25 feet bigb and from 10 to 12 
diH tbnnisb ; as a tree, more otten about 10 feet hlgb, wltb a very tblckly 
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hrunchod crown and only a abort tmnk. The deep reddish-brown bark of 
Inrgp trunks Is deeply furrowed and cut Into little squarish dlylsloaii. Tbe 
small twl|;a are Kuiooth, reddish yellow to red brown. Mature leaves <flg. IW). 
tbltk, leathery, gloBuy deep greeu ou their top sides, and much tigbler gmif 
beneath; marginal teetli prlc-kly. Leaves of a season's growtb remain .tn tbe 




Fio. l<in.— PrBnim lllrlt"lia Intfarllt 



treos nbont two nammoni. The truit <flc ifiR). rl|K> from October to Norem- 
bcr, 1h II clear deep nil. In-i-oiiiiint rcd-iiiirpli' and very dark with age; |ml]> 
exceetUiiRly thlii. tart, and palatable. Tlic liirRe. tlilunlielled, pale yeHowtsh 
stone prvnilneutly veiny. ltl|ie fruit Ix curried away by birds. wb[cb thu 
assist in disseminating tlie seed, uud extensively eaten by moanttln i 
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which cut the cherries from the branchefi and store them, thus also effecting 
considerable distribution and unintentional planting. Wood, exceedingly heavy, 
dense, fine-grained, tough, pale brown tinged with red, has only a very thin 
layer of sap wood. The heartw^ood fs handsome and suitable for small orna- 
mental woodwork, but not known to be used. A useful chaparral on steep, dry 
slopes. 

LoNOEvrrr. — Not fully determined. From records, however, of trees planted 
In southern California nearly a century ago, and now 10 to 12 inches in 
(^amet^er, it Is estimated that this cherry may attain at least 100 years and 
0tlll be growing. Its early growth in height in moist, rich soils is surprisingly 
rapid. A forest-grown tree 6| inches in diameter showed an age of 56 years. 

A very distinct variety of this species, Prunu8 ilicifolia integrifolia o Sud- 
worth, inhabits Caiifomia mainland and coast islands (off Santa Barbara), 
especially Santa Catallua, and also San Julio Canyon, Lower Caiifomia. It dif- 
fers from the species in having entire or, rarely, spiny margined lejives (fig. 
169), longer flower clusters, and larger, more fleshy fruit. It becomes a small 
tree also, but its wood appears to be of considerably lighter weight than that 
of the species. It may possibly prove to be a distinct species. 

RANGE. 

California (from San Francisco Bay through the coast ranges, also on western slopes 
of San Bernardino Mountains and on Santa Cruz and Santa Rosa islands) to Lower 
California (San Julio Canyon). 

OCCURRENCE. 

Low mountain and hl^h foothill slopes and plains, canyon sides and bottoms ; In 
dry, rocky or gravelly soils (shrubby), but preferring moist sandy soil (largest). Forms 
^rlumps and small patches mingled with chaparral brush (species of Ceanoihus, Rhus 
laurina, R. ovuta. Querent dumoBa, Arctontaphyloa, Adcnosioma, Yucca). 

Climatic- Conditions. — Similar to those of big-cone spruce. 

ToLEBANCB. — Very tolerant of shade. 

Reproduction. — Abundant periodic seeder. Seedlings most frequent in moist bottoms 
of gnlcbes and canyons where seed Is covered by litter and washed soil. Less abundant 
and scattered on dry slopes, where seed lodged In pockets or buried by rodents affords 
reprodactlon. 

OCCURRENCE. 

PruHut ilicifolia iniegrifolia. — Similar to hollyleaf cherry. SIlTical and climatic 
reqairements undetermined; probably yery like those of latter tree, but notably less 
live. Requires further study. 



Family LEOXTMIKOaS. 

A very large family, containing such well-known trees and shrubs as locusts, 
acacias or "mimosa-trees," as well as a vast numl)er of herbaceous plants, 
such as beans, peas, and clovers, which comprise some of the most important 
food and forage plants in the world. The trees 8upt>ly heavy, strong, durable 
woods of excellent commercial qualities, while a number of them are notable 
because they produce mature timber In a remarkably few years. They are, 
th«^fore. Important forest trees, iwirticularly for artificial planting. 

According to the structure of their flowers and fruits they are technically 
divided into several subfamilies. As popularly characterized here, however, 
they can usually be recognized by the ctmiiwund form of their leaves (simple 



• MLn Alice Elastwood has proposed for this variety, which she holds to l>e n species, 
the name *' Prunus Lyoni n. nom " (Handbook of the Trees of California. 54 liM)r>), 
dtlng as a synonym " Prunuti intrgrifoUa Sargent," a name which, by the common law 
of priority, must stand in place of Miss Eastwood's Prunun If/oni, should this variety be 
rmtoed to the rank of a species. Lyon originally referred specimens of this tree to P. 
ticeidenialiB Swarts. which was later shown to )>e a different species, leaving the Califor 
Bla tree without a name. The writer regrets exceedingly now that In naming this 
dMiTj <Gard ft For., IV, 51, 1801) he did not dedicate It to Mr. Lyon, who first brought 
tlM tree to light 
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lu only one genus of our trees). These consist of a prominent Gentral stem 
which either directly gives off a number of pairs of rounded or pointed leares 
(leaflets) along its two opposite sides or gives off branches and sabbrancbes 
which in turn l)ear their leaves in this way. 'Hie central stem correqwDds 
morphologically with the midveins of simple leaves, such as thoee of maples and 
oakH, and when shed in autumn parts from the twigs Just as in these latter 
trees. I..egupiiuous trees are further and most distinctly characterised by their 
t)eanH, or l>ean-lilce fruit pods, all matured in one season, some of which resem- 
ble ordinary garden peas and beans and some of which have Jointed or twisted 
IkkIs in which each seed is se[>arated from its fellows by intervening constric- 
tions; while in some members the fruit is structurally a bean-pod, but unlike 
ordinary ones in containing but a single seed, this, however, bean-like in shape. 
Flowers of many members of this family are i)ea-like or bean-like and combine 
male (i)ollcn bearing) and female (seed bearing) organs, or the organs of one 
Hex are suppressed and the flowers are male or female only. They are borne 
oil different parts of the same tree or branch or on different trees. In one sec- 
tion of Ijeguminoste the flowers (bisexual in each blossom) bear no resem- 
blanet^ to i)ea or bean flowers, but ap])ear like bristling, stiff, yellow, white, red, 
or i)ink threads, arraugeil in ball-like or cylindrical bodle& 

PKOSOPIS. XESQUITES. 

The uiesciuites form a group of small or medium-sized trees and shrobs, all 
of which inhabit Hubtropieal or tropical countries. With few representatives in 
tiio I'nited States. Their wood Is heavy, very hard, strong, durable, and of 
considerable UmwiI economic us^s but (m a(*count of the small sixe and poor tim- 
Iht form of the trees it is of only siHHmdary and limited conuuercial importance. 

They arc <*ha meter iziMl usually by their 2-forked, sometimes 4-forked leaf 
steins, with from T) to lit) or more pairs of small leaflets and often a pair of 
slender kei»n si)incs at the bast* of the bud from which the leaf stems grow. 
At the base of the main leaf stem and of its forks minute glands (dots) are 
usually found. The leaves are sIuhI every autunui. Flowers (bisexual), minute 
and densi^ly arran^inl in long (•ylindric*al dusters (in onr species), with 
slender stems from buds on twigs of the previous year's growth. Fruit, a kmg 
slender, and flat iK'an-like pod (flg. 171). or a cylindrical, spirally marked pod 
(flg. 17(0. neither of which oi)t»ns oi its own accord to lil)erate its smooth, small 
hard Imnuis. ea<'h of which lies in a separate cell of the ixxL The seeds depend 
for their distribution ui^on llood-waters and u[)on cattle and other animals which 
fiHMl uiM>n them and thus assist in disseminating and sometimes in planting 
them. SchhIs do not. however, germinate except when covered by or placed in 
contact with continuously moist soil. The rii»e, dried pods, made into coarse 
flour, have long been u.sed for f(Mxl by southwestern Indians and Mexlcana 
Two si)e<-ies an<l two well-marked varieties occur in southwestern United States 
and adjacent territory on the south. 

Screwpod Mesquite. 
PrvHopiM odorata « Torrey and Fremont 

DlSTINGllSHING CHAR.VCTERISTICS. 

Sometimes a short-trunkcHl triv froui 15 to 20 feet high, and from 3 to 8 (rardy 
10 to -12) inches in diameter. l>ut usually shrubby, with numerous stems; bark 
of large trunks [lale riHldish brown, shaggy with loose strips. YearH>ld twigs 



• The technical name maintained by other writers Is Pro9opi9 puftetocin fVaithiMi 
(1840) : Pro$opis odorata T. and F. was published in 1845 and !• clearly eatltled to 
recognition on the ground of being the first name applied to this tree, except for tke 
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are boaiy witb more or lees dense, uilaute halra. A pair of eluiri' aplms markH 
tbe point from wblcb one or two 2-forked leaf stems Itwue; each spine bears 
(ram 5 to 8 pairs of small, wbltlsh-hairy leaflets (flg. 170). The in^enlsU. 




Protopln O'lorata. 



Inodorons flowers liliHim fruui lipriuK to late summer, producing successive 
txopt of pods. Uiitiire ikhIs. )iale yellow, cylindrical, spirally twisted (flg. 

1 Ibetr dncrtpUoD and plale rbarorters o( 
Id ni»qulte. II Ih probabk that a follig* 
with fruit ot tbe latter speciea. There 1« 





1 Ihe aulhon of 


baU PntopU fltnor 




Ud IhnreriDf braDch 


of tbe former w. 



S64 FOREST TREES OF THE PACIFIC SLOPE. 

170) — a most difftinctive character — and containing from abont 10 to 20 amtll 
miiootli, bard Feeds (fig. 170). Wood, pale yellowish brown and otberwlie 
Himilar in Its qualities, including weight, to that of the succeeding species. 

Ijosgzxity. — Age limits not determined. Trees from 6 to 8 inches in diameter 
are approximately from 50 to 75 years old, while the larger trees found occi* 
Hionally are estimated to be from 100 to 150 years old. 

KANGE. 

Wefltiprn Tpxaa 4ralli*y of Rfo Grandf*. from Derils Rirer to El Paso) ; west throofh 
New M«>xico. Arizona. Houtbern borders of t'tab and Nevada to California <arid region 
of Tolorado bafffn to 8an Diego County) ; nortbem Mexico. 

OCCUBREXCE. 

Deftort river bottoniH. waterholeH. and (>anjon8 : in dry aandy, loamy, or grarellj soUi. 
FonDM cloBP and op^n. oftpn nearly pure ntandii. bnt frequently wltb meaqulte. 

('LiMATir 0»XDiTioNs. — Similar to tboiw* of hackberry (Celtis rcticHlatai, 

ToLKUAXc'E. — Kndures vory little shade at any stage. 

ItRi'BoDrrTio.v. — Very abundant seeder. I.arge quantities of pods Infested by gnrtm 
S<>edIin)rH sparse in exposed plaof^s. but frequent in sheltered canyon bottoms and nUleyi 
where seeds have been well covered by washed soil. 

Mesquite. 
Proaopis juUflora glandulofta<i (Torr.) Sargent 

DISTINGUISHING CHARACTERISTICS. 

The shrub and tree commonly called "mestiuite," which ranges tram eastern 
Texas to rtah and Colorado and south westward into southern California, Lower 

enoiifrh in the description to unmistnknbly point to the screwpod mesquite as the plant 
for wliic'h tlie nume ProHopU odorata was intended, and there is absolutely no doubt that 
the fruit figured Is of this tree. By nil past and present usages among Just authors 
there Is every reason for and great Justice to Torrey and FYemont In taking up their 
name and only the most trivial firetext for pn*ceding It by a later name. ProaopU 
fuliflora IK'., witli which It was confounded. In part, by these authors, had long pre- 
viously (lH2r>) lH.>en pultllshed. so that whatever of Torrey and Fremont's description 
nirpIh'H to that tree is synonymous. There still remains the IncontroTertlble fact that 
theH«> authors' plate, at least, contains separate and distinct figures belonging unmli- 
takal>ly, the fruit to the screwpod mes4iuite. and the flowers and foliage to the common 
nios(|uite. The very common and unassailable practice of all taxonomlsts. In dealing 
with composite Mi>ccles of this type. Is to maintain the name given for the plant which 
w*as new when the author dealt with the plants; while in a case where one name has 
Inh'u applle<i to two plants new at the time, the usage is to apply the name given to one 
of these plants and to rename tlie other. One recent case of this kind la of Interest 
here. Itrtula orcidrntnliM Hooker includes. In part, a birch native of northwestern 
Waslilnuton and KouthweMtern British Columbia, and the red barked birch of a more 
eastern range. Only lately It was discovered that these two species were really 
InchKhKl. Itrtulu orcifUntaliM Hooker was. therefore, at once taken for the northwestern 
triHs Iiecause tlie first part of Hooker's description applied to that tree, the latter part 
lo the red barked l)irch, to which a new name, Brtula fontinalis Sargent, was very prop- 
erly given. The fact that the description was divided gives no more support for this 
proce<iure than Is aflTordeil In the case of the plate of Pro9opi» odorata T. and F., the 
figures of which are distinctly separate<l, and In reality present a simpler case, because 
the plant of one figure has already l>een named ProaopUt fuliflora DC. The possible 
argument agniiist maintaining /'. uiloruta T. and I'\ l>ecause it must be cited as a synonym, 
in part, of /'. fuliflora I><\. applies etiually well, if need be, against maintaining Beiulm 
urrithntaliK Hooker, which must also l>e cited as a S3'nonym. in part, of B. fontimaH» 
Kargi'Ut. 

The writer's act In thus disposing of composite species is believed to rest flrmly upon 
the universal law of priority which does full justice to every discoverer. 

■This variety is T(»rrey's PruHopiH fflnntlylotta (182ft) supposed by him to be a distinct 
species, one of the characters of which given iN'ing the minute glands (dots) at ihe base 
of the main leaf stem and its forks: characters now known to be present on the leaves 
of all species <»f Trosopis. In relating this tr«H« as a variety to Pro»op%t fuliflora DC., 
Torrey's specific name must of coursi' \w retained, although it refers to an Indlstlne- 
tJre character. 
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California, and Mexico, is most perplexing in its characters. What may be 
called Pro8oj[yi9 juliflora (Sw.) DC, inhabiting western and eastern Texas 
and commonly a shrub with many stocky stems from a very large rootstock, or 
sometimes a short-tninked low tree, may be distinguished fairly well by its 15 
or 20 pairs of much-crowded, very narrow, smooth leaflets, one-third to about 
one-half inch long, and by the smooth outer parts (calyx) of its flowers. 
Diverging from this plant are two varieties which appear distinct in their 
extreme forms, but which are more or less directly connected with the species 
through intervening transitional forms. While taxonomically it is important, 
for the sake of exactness, to trace and deflne these varieties, the main excuse 
for doing so here is In the possible forest value one or both of these varieties 
may possess. 

One variety. Prosopis juliflora velutitia (Woot) Sargent, is a tree from 30 
to 40 feet high and from 12 to 20 inches through, inhabiting dry valleys of 
southern Arizona and the State of Sonora, Mexico. It is the largest of our 
species. The leaf stems, their branches, and the 12 to 24 pairs of small, narrow, 
crowded leaflets are gray-hairy; outer parts (calyx) of the flowers minutely 
hairy. 

The other variety, Prosopis Juliflora glandulosa (Torr.) Sargent, the mesquite 
with which this manual is directly concerned, inhabits southern California, 
extending into Lower California and Mexico, thence eastward to eastern Texas 
and northward into southern Kansas. This is a shrub or small short-trunked 
tree from 15 to 20 feet high, and from 6 to 10 inches or more through, with a 
rounded crown of arched or drooping branches. The leaf stems, their branches, 
and the to GO pairs pf narrow leaflets are generally smooth, the leaflets usually 
being distant from each other (but not infrequently crowded) and one-fourth 
inch to nearly 2 inches long (fig. 171). Outer parts (calyx) of the flowers 
smooth. This is the most reliable distinctive character, but it is not invariable, 
since these parts are sometimes minutely hairy. The fragrant yellow-green 
flowers are produced from about May to July. Mature iwds (fig. 171) yellowish, 
3 to ^ inches long (usually 4 to G inches) by one-fourth to about one-half an 
inch wide, somewhat flat but t>lump ; very flat and thin at first, narrowed between 
the 6 to 20 seeds; pulp about seeds, which are pale brown, shiny and hard. 
Is sweet and edible. Woods of the two varieties and species are indis- 
tinguishable; usually a deep red-brown, dense, close-grained, very hard and 
heavy, but somewhat brittle: exceedingly durable under all sorts of exposure; 
sapwood very thin and lemon yellow. It has many important local economic 
nses for building, cabinet work, and fuel in regions where it is practically the 
only available hardwood, while the wood of the enormously developed roots 
also supplies fuel. Only its small size and poor timber form prevent the wood 
from being of wider commercial importance. 

For the forester mesquite is the most Interesting and important tree of the 
arid Southwest, where through the phenomenal growth of its huge deep roots 
it defies drought conditions which kill other trees. Development of Its enormous 
roots appears to l»e out of all pn>tK>rtion to the often insignificant stems above 
ground, and is a sul)je<'t for most profitable and interesting investigation. As 
a rule, however, the larger the stem alK)ve ground, the smaller the root develop- 
ment; low, shrubby stems commonly have huge taproots descending to water 
at a depth of 50 or GO feet or more. 

A remarkable fact <x)nceming the root woo<l is that It is heavier than wood 
from the trunk. The wood of l>oth roots and trunk contains nearly as much 
tannin as ordinar>' tanbarks. A clear, yellowish gum exudes from the trunks 

15188—08 24 
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wben they are wounded. Tble hardens with exposure, and has the mndlagl- 
nous qualities of gum arable, as a substitute for which It la aometlmea used. 

lA>N<iii:viTY. — The life llniltH ot iiiesnuite. below aod above ground, hiie 
not been worked out fully, but the tree 1b unquestionably long-lived, tbouKb of 




-■/'rMO/>(» iHllflora jjfniin 



excw^llncly slow growtlt Trunks from 10 to i:; Iii<-Iiph In illometn- are tnm 
1(X) to 125 years old, wliUe the liirger trunks ocrasiunuHy found are likely to be 
rery uiuoh older. 
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RANGE. 

Eastern Texas to soathem Kansas and southward into northern Mexico. Reappearing 
in Arizona, southern California, and Lower California. 

OCCX7BBENCE. 

I>esert plains, valleys, mesas, and canyons, under soil and climatic conditions like those 
of screwpod, to which it is also similar in sllvical characteristics. 

CEBCI8. JTJDAS TBEES. 

Cercis forms a group of tnnall trees and shrubs popularly known as red- 
buds or Judas trees. It contains about 7 species, which occur in parts of Asia, 
Europe, and North America. All of the 3 species of this continent are trees, 
one inhabiting eastern United States, one Texas and Mexico, and one Cali- 
fornia. The eastern and southwestern species are the largest of our representa- 
tives. They have dense, hard, brown, heavy woods, but are commercially unim- 
portant trees, chiefly because of their small size and rather rare occurrence. 
Several are highly prized, and are much planted as ornamental trees on account 
of their bright rose-colored, pea-like flowers, which cover the branches with a 
brilliant flame of color in early spring, before the leaves appear. The eastern 
q)ecies grows in moist rich forests, while the western ones often inhabit dry, 
poor, rocky, and exposed situations. The thickish, slngle-bladed, heart-shajied 
leaves have from 3 to 5 prominent veins, and are shed in autumn. The fruit, 
ripe in autumn, is a very thin and flat bean-like pod with small, brown, hard, 
bean-like seeds. 

California Red-bud. 

Cercis occidmtalis Torrey. 

DISTINGUISHING CHARACTERISTICS. 

California red-bud is not generally regardeil as a tree, but It occasionally grows 
to tree size in sheltered places, and then has a single, smooth, grayish trunk 
from 10 to 12 feet high and from 2 to 3 inches through. Much more fre<iuently. 
bowever, it grows in dense clumps with slender stems from 2 to 4 feet high. 
The small, pea-shaped flowers (flg. 172) are a clear magenta color. Mature 
leaves (flg. 172), smooth throughout (as are the twigs and branches). In 
autumn the twigs and branches often bear many clusters of iK)lnted, flat, very 
thin, russet-brown ikkIs (fig. 172) ; in rii)ening. the ikkIs are first purple. Wood. 
fine-grained, dark yellowish lirown. with a rather thin layer of whitish sapwood. 
Of no economic or domestic use. 

It is worthy of the forester's notk-e only for its aid, with other foothill brush, 
in forming a scanty cover along dry. rocky Iwrders of streams. 

LojiGEvrrr. — T^'ndetermlned. 

RANGE. 

Califosxia. — AIoDK Htresms from MondcxMnu County and the region about Mount 
Shasta southward to San Diego County. 

OCCURRENCE. 

Borders of foothill streams, low mountain slopes and canyons, in dry, or rather dry, 
gravelly and rocky soils. Urows singly and In shrubby clumps Interspersed with Cali- 
fornia buckeye, ceanothus. manxanlta. and other chaparral brush in gray pine belt ; 
trse forms occur .in sheltered situations. 
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B.^-SlniltBr lo tbose of gr»j pine. 

roLKIUiitri:, — Enduro a good denl at shade In earlr life and llzht s 
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ACACIA. 

Aeaeia is a very large group of widely distributed, world-famous trees, 
shrubs, and herbaceous plants. Over 400 species are known in different 
parts of the Old and New World, three-fourths of them in Australia. About a 
dozen trees and shrubs occur in the southwestern United States and adjacent 
territory. The group now contains fewer representatives than formerly, a num- 
ber of acacia-like members having been classed under related genera. Several 
leguminous trees, such an the locusts (Oleditaia) and others, are popularly called 
acacias, but technically they are not true acacias. It is exceedingly difficult to 
find characters by which acacias may be popularly distinguished from other 
closely related groups, which are technically separated mainly by such inconspic- 
uous characters as the structure of their flowers. 

True acacias have astringent bark, which in some cases is very valuable for 
tanning. When punctured, the trunk exudes a mucilaginous gum. The gum of 
some foreign species is known in commerce as gum arable. The true leaf is 
compound, comprising one main stem with 2 to 3 pairs of small side branches 
which bear sevenil or many imirs of ()piM)8ite tiny lejiflets.® leaves of our 
acacias are 8he<l every year. Their twigs have one or two keen spines 
(sometimes long and straight, and sometimes short and curved), commonly at 
points where leaves or flower steins grow (fig. 173). When there are two spines 
they form a pair. Flowers minute, often arrnngtMl in bright colored, slender, 
stngle-stemmed balls, or In long, single-stemmed cylindrical clusters. An impor- 
tant technical distinction is that the flowers, eacli of which usually combines 
both male (pollen bearing) and female (fruit bearing) organs, have more than 
GO of the bristly, usually bright yellow, thread-like organs (stamens) protrud- 
ing from the flower Ixxly ; each stamen is entirely or practically separate from 
Its fellows. Divisions of the inner flower cup (petals) are united into a cup or 
divided above and united at their bases (rarely, entirely separated). The fruit 
podB, bean-like, are flat or full and rounded when mature, straight, but in our 
species commonly twisted or crumpled, and their hard, smooth seeds usually 
bear an oval or circular depression on each of their broad surfaces, an imiwr- 
tant distinctive mark. They are all |>ecullarly adapted to growth, usually very 
rapid. In poor dry soils and in hot or warm climates. As a rule, our native 
acacias are little more than chaimrral brush; they are too rarely trees to be of 
economic Importance. 

Acacias are of ancient origin, many species having exlste<l in an early 
geolo^c period. 

Only two of the dossen si)ecles indigenous in our Southwest, together with one 
naturalised spe<*it»8, are tre«»s, and only one of these occurs within the Pacific 
region. 

Cats Claw. 
Acacia ureggii Gray. 

DISTTXr.riSHINO CHARAC^TERISnCS. 

Cats claw receives Its name from the keen hooke<l spines on its twigs (fig. 173). 
Very often It is only a low shrub, but usually it is a short-trunked, much- 
branched tree from 10 to 2<) feet high and from i\ to 8 inches through ; occasion- 
ally It Is somewhat taller and thicker. The angled twigs are minutely hairy and 



'Some exotic acacian produce 8impIo. leaf-liko organH (phyllodia) which are morpho- 
loclCBlly only leaf stems dilated into the form of a simple leaf blade. 



870 
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Il^lit reddish brown. Maiurp l^ares (Hg. 17:1) grow Hl[Jt;ly hdiI n licniaiely frun 
tbe yonriK twigs, btit oue or two Iwiae at n point ou older twigs; thi' .T-n*tiwl 
lettfletB (0^.173) :ire more or leM bonry wilb nilniite bnirx. Tbt^ixuls iHj:. ITS) 
rl|ieu in August, when they arc |>nle browu, containing ilat. shiny, ile^ii hroicn. 
almoBt circular seeds — r nmst liniHirlaiit i-liaraeter. The (hiJb usuully remaiD 




on the branehn for from six to elsUl montlia. Wood, dnll red-brown, d«9UK 
lieavy, hard, auil witli n thin layer nf leumi-ycllow sniiwotid. Xnt known tn be 
iisw] for any eronouilc imriwee, probably beoaiint.- of tbe warclty of sluibte IreMt 
bnt It has economic vnlne on nccount of Its Kood quuHiy am) Itn dnntblllty. 
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Ability to tlirive in the driest and poorest soils renders it worthy of the for- 
ester's attention, though the cover it affords is open and scanty. 

Longevity. — Not fully determined. A tree 8^ inches in diameter showed an 
age of 49 years. 

BANOE. 

From Western Texas (Rio Grande) througli southern New Mexico and Arizona to south- 
em California. 

OCCURRENCE. 

Borders of low desert mountain streams, in low canyons, on benches, and mesas ; In 
dry. firrav^Hy soils. Similar ottierwise in occurrence, climatic, and siWical requirements 
to mesquite. Seeding habits and reproduction undetermined. 

PAKKINSONIA. 

The Parkinsonias form a small group of shrubby or low trees of little forest or 
economic importance. They are characterized by smooth, thin bark ; the tsvigs 
have one or three pronged sharp spines, or are themselves spine-like and sharp ; 
and the very thin foliage is com|x>sed of clusters of long or very short two- 
forked leaf-stems (forking close to the twig), each of which bears from five to 
thirty pairs of very small leaflets (flg. 174). The small, showy, yellow flowers 
(each with male or female organs) are lK)rne in long or short, exceedingly 
slender branched clusters (the bottom flowers opening first), and bloom from 
spring to late summer. The fruit maturetl during one season is a pointed cylin- 
drical pod (flg. 175), jointed by constrictions between the seeds and conspicu- 
ously striped longitudinally ; 1 to 8 hard, smooth, brownish seeds in each pod. 

Wood, dense, fine-grained, brown or yellowish brown, hard, and moderately 
heavy. Small size of the trees renders the wood of little economic use. 

They are little known, but should prove w(»rthy of attention on account of 
their ability to thrive in hot situations, one species particularly in dry, arid 
places. Grazing animals browse extensively uiwn the twigs. 

The group comprises but three spe<*ies, two of which occur in southwestern 
United States and within the Pacific region ; a third species is African. 

Horse-bean; Batama. 
Parkinson ia acideata Linnanis. 

DISTINGUISniXG CHARACTERISTICS. 

The horse-bean is a short-trunked, smooth-barke<l tree from 15 to 25 feet 
high and from 4 to 8 inches through, with thin, willowy, drooping or arched 
branches. The thin bark is reddish brown. Year-old twigs are greenish and 
very minutely hairy, later becoming smooth and grayish or reddish yellow ; 
older parts of the branches bear from 1 to 3 pronged, long, keen spines at the 
joints, from which issue 1 or 2 pairs of very long (6 to 18 inches), flat 
leaf-stems (each pair attached to the branch by a very short, spine-pointed 
stem). Each stem bears from 20 to 30 pairs of extremely small, scale-like 
leaflets (flg. 174). A most interesting mori>hological feature in the develop- 
ment of the spines is that when they flrst appear on young twigs they are the 
short basal parts (spine-tipr>ed) of the leaf stems, from which are given off 
1 or 2 pairs of flat leaflet-l>earing branches. These branches are later shed, 
as the spine grows, leaving on its sides conspicuous scars. The fragrant yellow 
flowers, three-fourths inch to 1 inch broad, and on very slender branched stems. 



372 FOREST TREES OF THE PACIFIC SLOPE. 

bloom from spring througbout the summer ; upper central division of each bla«- 
som red-dotted Inside (Hg. 174). Mature iiode (flg. 174), jrellowlsh bronn, 
from 2 to 6 inches long, longitudinally veined, and with 1 to 8 seeds. Wood 




of the lK>r>(e-bean ix luile brown ; yellowlsb mpwood thick : not used for any 
commercial purpose. 
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LoNOEvnr. — Not fully determined. A tree 7 inches in diameter was 24 
years old. 

RANGE. 

Texas (lower Rio Grande) ; Arizona and California (in valley of Colorado Uiver) ; 
northern Mexico and Lower California. 

OCCURRENCE. 

About lagoons (Colorado Rirer Valley) ; in rich, wet silt or mud. Scattered singly 
or In groups. 

Climatic Conditio.vh. — Similar to those of mesqultes. Nothing is known of Its 
tolerance and reproduction. 



Little-leaf Horse-bean. 
Parkinsonia microphylla Torrey. 

DISTINGUISHING CHARACTERISTICS. 

So far as can be discovered, this tree, which is generally shrubby, has no 
field name, probably because it is not recognized by laymen as a relative of the 
preceding species. For want of a better one, "little-leaf horse-bean," coined 
from the technical name, is proposed. 

At best 15 or 20 feet high, with a short trunk from 6 to 10 inches through ; 
very often only a shrub from 3 to G feet high, with numerous stems. The crown 
is always intricately branched, and the limbs are anned with many short, stiff, 
spine-pointed twigs. Bark of branches and trunk smooth and pale reddish yel- 
low ; the greenish twigs are densely covered at first with minute woolly hairs. 
most of which disappear by autumn. The pale yellow fiowers, borne in short, 
delicate, branched clusters, api)ear before the leaves in lute st>ring from minute 
buds on thorny twigs formed the previous year (fig. 175) ; upper central divi- 
sion of the flower, white. The minutely halrj' leaves (flg. 175) appear in early 
summer, but fall shortly after reaching maturity, so that the twigs, as ordinarily 
seen in middle or late summer, are bare, save for clusters of striped pods (fig. 
175), which commonly remain on the branches until the following spring. The 
pods contain from 1 to 3 (as a rule, 2) seeils. Wood, very dense, fine-grained, 
hard, deep yellowish brown, often mottled and streaked with dull red ; a largo 
part of the stem is yellowish sapwood. Sizable trees are so rare as to render 
the wood of no conmiercial or domestic use. 

Owing to its shrubby, leafless form and generally rare occurrence, it can 
hardly prove of any importance to the forester, even though It thrives in the 
hottest and most arid situations. 

LoNGEViTT. — Not fully determine<l. One tree Oft inches In diameter showed an 
age of 50 years. 

RANGE. 

Ronthem Arizona (dogort region) : soutliem (California (desert region adjoining Ari- 
Booa; Lower California (adjoining California) ; Mexico (Sonora). 
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Desert bill nlopcB ; ID icravcEly and rocky dry aolls. Bnttend dnslr and Id < 
groups. 
Climatic C0!iditio:>8. — Rlmilar lo ttio*e of lF>lh«r-l«if nah iFmxiimt 
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tbree ■oii(Un'«atern sperim were onrf. und by Home uuthorltlMi etlll i)r<>. cnin- 
Uned. Tbe 'J-rurked leaf-Btems. witli few pairs of v«iy amatl leallettt. and 
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the yellow, similarly clustered flowers are closely similar to those of Parkin- 
itonia microphyUa. Cercidium is best distinguished by the flat, uncon- 
stricted pods, which are more like bean fruits than the round, jointed pods 
of Parkinsotna, This, together with some minor structural differences In the 
flowers, make it desirable to maintain Cercidium as distinct from Parkinsonia. 
Like the latter, trees of this group are desert-loving shrubs and trees. For this 
reason they are of some service to the forester, since they form |)ersisteiit, 
though thin, chaparral in arid places. The moderately heavy, hard wood i» 
occasionally used locally for fuel, but not otherwise. 

One of the three species occurring in the United States (two of which are 
small trees and the other a shrub) inhabits the southern Pacific region. 

Palo Verde; Green-bark Acacia. 
Cercidium torreyanum (Wats.) Sargent. 

DlSTIN(iUI8IIIN(l CHARACTKRI8TIC8. 

Green-bark e<l acacia is a much-branched, generally leafless, short-tmnked. 
thorny tree from 15 to 2T\ feet high, and from 10 to 15 Inches through; some- 
times larger. The bark of all limbs and of young trunks is smooth and light 
yellowish green. That of large trunks is light brown with a reddish tinge; on 
the lower part of the trunk lightly seamed and scaly. The somewhat zig-zag. 
smooth, green twigs (fig. 170) are thorny at the angles. The pale, minutely 
downy leaves (fig. \1(\) appear in early spring, but fall very shortly after they 
reach full size. Since the ihmIs are shed in midsummer, the branches, as gen- 
erally seen, are therefore bare, though a few scattered leaves occasionally re- 
main in autumn. 

Wood, pjile yellowish brown with rather thick sapwood; heavy, but brittle 
and cuts easily. Not known to have any economic use. 

lx)NGEVTTv. — No records of its ago are available. Judging from the jiersistent 
slow <lianieter growth of small stems, it appears to be long-lived. 

kanof:. 

Southern rnliforniu (Colorado Desert i aud Arizona (lower fifia Klver Valley) and 
Bouth Into Mexico (Sonora) and I^wer Callfornln. 

OCCIRRKNCK. 

Sides of desert canyons, alK)ut sinks and depressions in arid fiandhllla, and on dry 
washes ; in rocky or sandy trroiind. Seattennl singly and in small fn*<^u|Mi. 
Climatic Conditions. — Like those of mesqultes. 
ToLEiiANCE. — Intolerant of shade. 
REPBoDUCTioN. — Abundant seeder ; reproduction undetermined. 

DALEA. 

The genus DaJea contains a large number of shrubs and herbaceous plants 
and but one tree si)ecies. The tree occurs in our southwest. Most of the repre- 
sentatives belong to Mexico and South America. Foliage marked with minute 
glandular dots (flg. 177). The small blossoms, which resemble t)ea flowers In 
general api)earance, combine male (iwllen l)earing) and female (fruit bearing) 
organs. Fruit, a small one-seede<l iM)d, which adheres unopened to the kidney- 
shaiHxl seed. Of no economic or forest imiK)rtance. 
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Indigo Buah. 
Daica gplnosa Gray. 

niSTINOUISHlNG CHARACTERISTICS. 

Hoetlf a ^>lDy-twisKed, small, muoh-brancbed sbrub; mmetimes ti vet7 ebort 
and tliick trunked. buehy tree from 12 to IS feet LIgh and from S to 12 Inches 




In diampter— orcnsionnlly tlilcker. Tlie trunk ia uxually twisted or gnarled, 
and tbe ratber large lluibs, as well as Dumerous slender, needle-like twigs, 
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trend upward strongly. Gray or whitish throughout, especially the limbs and 
twigs, which are more or less coated with very minute white down. The tnmlL 
bark of large trees is deeply and narrowly seamed, hard and rough, with smdU 
scales. Very few leaves (fig. 177) are produced, and these, white-downy and 
gland-dotted, are shed soon after reaching mature size, so that the tree or shrub 
commonly appears ieaflesa Flowers deep indigo blue (hence the name ** indigo 
bush**), the outer basal covering of the blossoms (calyx) 10-ribbed, with a 
glandular spot between each of the six upi)er ribs. The calyx adheres to the 
small beaked, one-seeded pod (fig. 177), which is also gland-dotted. The shiny, 
light brown, kidney-shaped seeds are mottled with dark brown. 

Wood, rich chocolate brown, with a thin layer of sapwood ; moderately wide- 
grained, soft, and rather light. Not used for any purpose. 

Ix)NOEviTY. — Not fully determined. A tree llf inches in diameter showed an 
age of 40 years. 

RANGE. 

F>outhern California (Colorado Desert — ^at Agua Caliente and Toraa) and eastward 
Into Arizona (to lower Gila River) ; south into adjacent Mexico (Sonera) and Lower 
California (to Calamujuet). 

OCCURKENCE. 

Desert plains in dry rocky or gravelly soil. Scattered and in amall groapa. 
Climatic Conditions. — Similar to those of mesquite. 
ToLEKANCK. — Requires full light. 

Hepuoduction. — Seed production rather small. Seedlings sparse and in washed mineral 
soil. 

OLNEYA. 

Olneya is a penus confined to arid parts of our southwest and containing but 
one s|)ecios which enters the Pacific region. Characters of the genus are 
given under the following species. 

Mexican Iron wood. ^ 
Olnca iesota Gray. 

DISTINGUISHING CHAR.VCTERISTIC8. 

Olnca trsoia is commonly callcil ** ironwood " in the United States on account 
of its cross-grained, exceedingly heavy, hard wood. To aToid confusion, the 
name ** western ironwood " is proposed. " Ironwood " was applied to several 
eastern hard- wooded trees long before this species was discovered. 

A short, thick-tninked, bushy tree from 15 to 20 feet high and from 8 to 12 
inches in diameter; sometimes of larger diameter. Green-gray throughout its 
crown of thick, upright limbs and spiny twigs, and with thin, deep red-brown 
flaky bark. Thorny twigs (fig. 178), at first densely covered with minute, close 
hairs, which gradunlly disapi)ear with age. One or a pair of thorns, which fall 
off in about their second year, grow from just below the leaf-stems; the latt^ 
bear from 7 to 15 white-hairy leaflets (fig. 178). in pairs, except the terminal 
one. The leaves, partly evergreen, remain on the twigs from one spring to 
another, falling as the succeeding foliage appears. The purplish, small flowers, 
appearing with the new leaves, resemble i)ea -blossoms, and grow in short, small, 
halrj' clusters. Mature penis (fig. 178), riiK? In late summer, are light russet 
brown and densely covered with close gland-tipped hairs; the thick, leathery 



» often ralletl arhol dc hicrro, especially in Sonora, Mexico, where the tree was dls- 
cuvered in 1852. 
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balrea of the pod, slow In spllttlDg, open and liberate flattieb, oval, sliinf, 
r a w c t brown, bard seeds. Unlike many otber leguniinouR seeds, these grow 
rather qnickly after tbey are plaDted. 




Wood, deep eliocolnte hmwii. iiinttinl wlib red ; anpwood, very iiiirrow. lormm- 
fsllow; exeeedlnnly bnnl lo cipllt or t» work. The short trunks yield but little 
elMT wood, which serves only locallj' for fuel and for some minor purpoees. 
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The ability of this tree to thrive in hot desert regions makes it worthy of 
attention for planting In arid, treeless localities within its climatic range. t 

LoNQEvrrY. — Not fully determined. Believed to be long-lived. A tree 8 Inches 
in diameter showed an age of 77 years. 

BANGE. 

Southern California (from Colorado River south of Mohaye Mountains) to sooth- 
western Arizona and through adjacent Mexico (Sonora) and Lower California (between 
Comundee and Calamujuet). 

OCCURBENCE. 

Alonf? desert water courses (especially intermittent streams), depressions, and washes 
in dry gravelly soil. Grows singly and In open patches, mingled sometimes with mes- 
qulte, palo verde, and desert shrubs. 

Climatic Conditions. — Like those of mesquiteH. 

Tolerance and Reproduction. — Undetermined ; appears decidedly intolerant. 

Family CELASTBACEJE. 

Celastrncoffi comprises a large niinihor of trees and shrubs widely difr 
tributeil over the world. The North American representatives are small and 
uninii)ortaiit. The popularly best-known groups of this family include the orna- 
mental Klirubs and busby trees known as spindle-trees {Evonymwt)^ and the 
woody climber "bittersweet" (Celastrus) of eastern North America. The 
characters which relate inenilwrs of this family are drawn entirely from their 
inconspicuous flowers, the distinctions in which are not easily observed by lay- 
UKMi. Siuii»lo distinctive characteristics are wanting. In some species the 
flowers — which are usually small and Inconspicuous — are i^erfect, with both 
male and female organs in the Mime flower; In other sjiecies, male and female 
flowers are distinct on different i>arts of the same tree; and in yet others, male 
and female flowers are each on separate trees. The fruit, ripened in one sea- 
son, is iH^rry-like or a dry cai)sule; the evergreen or deciduous leaves, of one 
simi)le blade, may grow in iialrs (one opi)o8lte another) or singly, alternately 
on different sides of the twigs. The one genus representing this family in the 
racilic region is so unitpie In its characters as to be easily recognized. 

CANOTIA. 

A genus containing but one spe<'les of a limited and little-known southwestern 
range, including a small part of the ra<iflc region. Characters of the genus are 
given under this siK»cies. 

Canotia. 

Canotia ImUivantha Torrey. 

DISTINGUISHINCJ CIIAILVCTERISTICS. 

Canotia holacantha is a tree or shrub anomalous in its entire lack of leaves; 
the thin green bark of its twigs seemingly i)erfonns the functions of leaves. 
This strange niodlflcation api)ears greatly to help the plant to endure the hot, 
dry climate of Its range. At best, a shrubby tree from 15 to 20 feet high with 
a \ovy short, stocky tnnik from 4 to <» inches through ; very occasionally, almost 
a foot In diameter, (fn^eiilsh bark of the branches somewhat streaked, that of 
large trunks pale brown and seametl. Twigs very slender, round, tipped with a 
sharp point, growing singly from the branches, never in pairs (one opposite 
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tber). Small abort clneters of vhlte (bleexoal) flowers appear near the 
8 of tbe splnj twigs (flg. 178), prodnclng a dry woody capsule (flg. 179), 
cb splits opeQ at the top. liberating tbe Bmall winged seeds. Wood, beary. 




Flo. 178. — Canotia hotacai 



-gralDMl. light rk'b browu. very hard. Not used for any purpose, cblefly 
inse of Its rarity. 

onoETiTY. — Sot fully determined. An exceptionally large tree 10 Inches In 
neter showed nn iiKe of over 72 years. 
15188—08 25 
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RANGE. 

Arizona (from White Mountain region to the Bill Williams (River) Fork) ; sontheni 
California (Providence Mountains). 

OCCURRENCE. 

Low mountain slopes, foothills, and mesas in dry gravelly soils. In groups and scat- 
tered among chaparral and occasional small desert trees. 

Climatic Conditions (marked by high temperature) and silvical habits, etc, unde- 
termined. 

Family STEBCULIACEJE. 

Sterculiacefle contains a large number of genera, but these are mainly 
represented in tropical regions outside of the United States. The West 
Indian tree, from which chocolate of commerce is derived, is a member of this 
family, as is also the sycamore-leafed Sterculia, indigenous to China and so 
often planted for ornament in the frostless, warmer parts of the United States, 
One genus only, the following, belongs to this country. 

FREMONTODENDRON.<> 

The genus Frnnontodendron is represented by only one 8];>ecie», which is con- 
fined to California. The generic characters are included with tliose of its 
species. 

Fremontia. 
Fremnntodcndron calif aniicum (Torr.) Coville. 

DISTINGUISHING CHARACTERISTICS. 

The commonest field name of Fremont odendron califomicum is " slippery elm," 
which refers to the muciljiginous tough bark and twigs. These taste like those 
of the true slii^pery elm {Lhnus piibescens) of the East. It is also calleil 
'* silver oak," because of the white undersurface of its leaves, and " leather- 
wo(k1/' because of its tough twigs and bark. All of these names, however, were 
used for eastern trees and shrubs long before they were applied to this Cali- 
fornia tree. Fremontia is desirable to avoid confusion. 

I'sually a small tree from 10 to 20 feet high, with a short trunk from 3 to G 
inches through and an oi)en crown of wide-spreading limbs; occasionally some- 
what taller and with a thicker trunk. Very often, however, it is a much 
branched shrub, from 4 to (> feet high, forming dense thickets with other foot- 
hill l>rush. The trunk bark is rough, deeply seamed, and blackish brown, some- 
times reddish; year-old twigs are smooth and pale reddish brown, and when 
young are densely covered with rust-coloreil down. Mature leaves (fig. 180). 
borne singly at a iK)int on the twigs, are thick, veiny, rusty-do^Tiy beneath and 
more or less hair>* al)ove. The leaves of each season*s growth remain on the 
twigs about two winters. Mature fruit (fig. 180), prece<led by a bright yellow, 
rose-like flower, is a densely woolly 4 or 5 celled capsule, splitting open at its 
l)oint when rii)e in midsummer. The deep re<ldish brown small seeds are slowly 
shaken from the oi)en pods by the wind or browsing animals. Wood, deep, often 
clear, reddish brown, fine-grained, dense, rather soft, cutting easily, and with a 
very thick layer of whitish sapwood. Not used for any economic or domestic 
puriwse. Both tree and shrubby forms are of considerable service for the 
tenacious protective cover they form on dry rocky foothill slopes. Range cattle 
browse ui>on the twigs, which are very nutritious. 

« Formerly written Fremontia, a jf<»ncric name recently found to have been preoccupied 
for another group of plants, but which fortunately could be modified so as to retain its 
dedicatory reference to General J. C. Fremont, through whose early western explorations 
the one species representing this genus was discovered. 
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Longevity. — Not fullj' dptemiluod. Two trees, respectively 51 and 3i iDcUes 
1 diameter, were 43 and 30 yeura old. 



CallfDcnla (froni UarlposB) 




■h. Lsrsrat on R1<!rra (oolliltlg. 



OCCVBBENt'E. 

nothUI -.inrfea and rldgea : In dry, Krarellr. and rockjr 
iiliy ililrkeiB. or eroupa iBDinll trws> mingled a-ltb scrub 
try. munzanlta. ceunotbus, and atber chsparcal 
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Climatic Conditions. — Similar to those of gray pine. 

Tolerance. — Appears capable of enduring considerable shade, but rarely subjected to it 
Kepboduction and sUvieal reiiutrements undetermined ; usually an abundant seeder. 
Seedlings grow in exposed mineral soil where seed has been covered by wash. 

Family AKACABDIACEJE. 

Anacardiaceie is a large group of small trees and shrubs, widely distributed 
over the world. A few of them are of some economic Importance for their 
woods, but several of them are more valuable for their commercial gums and 
other products. The gum-producing species are, however, not Indigenous to 
this country. Chief among our iwpularly known members are the sumachs. 
The juice of these plants is resinous, becoming sticky as It dries, while that of 
some members is violently poisonous to the human skln.<» The leaves are 8imi)le 
(as in the garden " snioke-tret» " ) or comiK>und (subdivided into irnlrs of leaflets, 
as In the common staghorn sumach), are borne singly on the branches (never 
in pairs) and are either evergreen or are shed every autumn. The small 
flowers occur In usually large, dense, terminal clusters, and usually form large, 
dense, often bright-coloreil, massifs of fruit. In some species, however, the 
clusters are thin and the fruits like berries. In some siiecies male flowers are 
borne on one tree and the female flowers on another tree; in other species, 
some trees bear perfect flowers (each containing male and female organs), and 
some trees bear only male or female flowers, while In some cases one tree may 
bear iierfect flowers mingled with either male or female flowers on separate 
twigs. 

Four genera comprising the trees of this family are found In the United States, 
only one of which, Rhus, Is represented In the Pacific region. 

RHUS. SUKACHS. 

The sumachs form a large group of trees and shrubs with a resinous — some- 
limes poisonous — or milky, sticky juice, large pithy twigs, and often large leaves 
(coiniKKHid) with many pairs of pointed leaflets and an odd terminal leaflet: 
only one of our species with mainly simple, slngle-bladed leaves. Leaves of all 
are lM>rne singly, never in pairs (one opposite another) ; those of most s|KH.*les 
are shcnl In autumn, but In one they are evergreen. The clusters of greenish 
flowers (In some cases large) are practically of separate sexes (by suppression 
or abortion of the male organs in one and the female organs In the other), each. 
l)orne on diflferent tn^es. Fruit, massed in large or small close clusters, spheri- 
cal, snKH>th or hairy ; coating thin ; dry or somewhat resinous, and containing 
one hard, smooth schhI. 

Uhus is of ancient origin ; remains of Its extinct species are found abundantly 
in the Eocene and Mlocent* formations of Europe. 

Several exotic trees of tliis group, among them the famous lacquer-tree of 
.lapan and China, are excivdingly valuable for tlieir c*ommercIal products of 
gum. wax. etc, and for their wo<mI. Of the nearly 20 species native to the 
United States, none is of <-onH)iercial importance, chiefly on account of their 
small size. The wo<k1 of most of our sumachs is, however, very rich and hand- 
some In color and grain, and except for lack of size Is very suitable for cabinet 
work. Five or six of these lK?come small trees, and one of these Inhabits the 
Pacific region. 

«A saturated alcoholic solution of acetate of lead removes all trace of the poison 
If the Inoculated skin is thoroughly washed with It immediately or within an hour after 
the contact. This solution is less effective a few hours after the {Mjlsonlng takes place. 
Thorough washing of the poisoned skin with pure alcohol is also a preventive if applied 
within an hour after contact with the plant. Following either treatment the akin 
should be thoroughly, washed with soap and water. 
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KalK^ony Soioach. 
RhiM inlegrifoUa (Nutt) Bentbam and Hnokpr. 

D18TINGDI8HINO CHARACTERISTICS. 

The Oeld DHDie of inahogaDy ^aniach la simiilf " miibogany," and rerers to the 
liriUlnnt red color of itfi wood. To uvold ooDfUHion with the true innhogmtiy 




Fio. IRl.— «ABir Intevrirolln. 



(an unrelated tree. :i niitlvc of Fluriilii tiud adjacent luluiidii). Die ninix- " niahog- 
any Bomach " Is xuggested. 
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A popularly little known evergreen species, occurring mainly as a very low 
bush producing dense thickets, and only occasionally and in protected places 
becoming a tree from 10 to 20 feet high, with a very short, stocky trunk from 
8 to 15 inches through ; sometimes taller and thicker. The crown, open and 
irregular, is composed of many wide-spreading limbs and stiff twigs. Year-old 
twigs are clear red-brown and more or less downy — densely so at first. Mature 
leaves (evergreen) are thick, leathery, usually of one simple blade (fig. 181); 
sometimes (compound) consist hig of three leaflets (fig. 181) ; borders of leaves 
slightly curled toward the under side; smooth on their top sides, paler yellow- 
ish green beneath and somewhat downy on the veins and leaf stems. Leaves of 
one season's growth persist about two years. Mature fruit (fig. 181), ripe in 
late summer and few in number, is circular or oval in outline, flattish, and 
densely covered with deep red, fine down, the thin, sticky, resinous pulp covering 
a smooth, hard, pale brown stone (fig. 181). Wood red, heavy, hard; with very 
thin, light colored layer of sapwood. It is soniotinies used Ibcally for firewood, 
for which it is said to be very excellent. The beautiful, rich, red color and good 
working quality of the heartwooil renders it suitable for small ornamental work. 

The shrubby form is useful as an enduring chaparral cover on exi>o8ed sea- 
coast sands, wiiere few other shrubs are able to exist, 

I/>NOEvrrY. — Not fully determined. One tree 21 J inches in diameter showed 
an age of 02 years. 

ran(;f. 

CoaRt of southern Cailfornia (from Santa Barbara) to flouthem Ix>w^r ralifomla 
(Magdalena Hay) ; 8anta Barbara and Cedros Islands. 

OCCURRENCE. 

IjOW mountain and foothill slopes, and on exposed seacoast bluffs; in dry sandy and 
Kravelly soli ; also in sheltered coves and gulches. Forms extensive dense thickets of 
pure growth (low shrub) in very exposed places; in groups or small patches as tree In 
protected sites; sometimes witli KhuM Uiurinn. 

Climatic Conditions. — Similar to tliose of Torrey pine. 

Tolerance. — Undetermined ; probably very tolerant. 

RBpRODt'CTioN. — AlMindant seeder. Seedlings fre<inent, sparsely distributed, or often 
very numerous where washing has covered seed. 

Family ACEBACE.£. 

This family consists mainly of trees, comprising such widely distributed 
and well-known economic and ornamental representatives as the maples, and 
also one Asiatic genus. Some of them are large, commercial forest trees, pro- 
ducing very useful timber, and the sap of several yields hard sugar, the making 
of which is an imiH)rtant North American industry. Further characters of the 
family are included under the following, its princiiml geuus. 

ACER. MAPLES. 

The maples embrace all of our representatives of the family Aceraceie, which, 
with the exception of box-elders or ash-leafed maples, are universally called 
maples. Maples are characterize<l by usually simple, single-bladed leaves (figs. 
182 to 187) or by comiK)und leaves with from 3 to 5 leaflets (fig. 188). Leaves 
of both tyi)es always (KTur in ymlrs on the twigs. The leaves of all maples are 
shed in autumn. The flowers, which api)ear before, with, or after the leaves, 
are, in some representatives, male (by abortion of female organs) or are 
female (by abortion of male organs), each kind being borne on separate trees; 

other cases, blossoms of these t^^pes occur on different parts of tlie same tvee 



J 
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or branch. They are not often perfectly bisexual, or strictly of one sex and 
borne on separate trees. It happens, therefore, that not all trees are seed bear- 
ing. Flowers are small or minute. Those of some maples are borne in long, 
conspicuous, many-flowere;^ clusters, while those of others appear in small few- 
flowered bunchesw All maples are dependent for the fertilization of their flowers 
upon insects, which throng about their nectar and pollen-bearing blooms. 

The fruit (of our representatives) is readily recognized. It is composed of a 
pair of one-winged seeds, jofned together but more or less easily separable when 
mature. The fruit is ripened in spring or late summer, and is disseminated 
mainly by wind and floodVaters, and to some extent by animals. Seed matured 
in spring falls shortly after ripening and germinates, while that ripened in late 
summer remains on the branches through winter, or falls late in autumn and 
germinates in the spring. The vitality of the seeds is generally transient, 
the more precocious seeds depending for their life upon reaching a suitable 
place to sprout shortly after maturity; but the autumn-rii)eneil see<l retains 
its vitality until spring on the cool ground or hanging from twigs in the cold 
winter air. 

Nearly all maples have fine-grained, dense, evenly and finely i)orous woods, 
some of which are hard, often beautifully curled and mottled, and highly 
prized for finishing and cabinet worlv. 

Of approximately 70 maples known in the world, 13 occur In the United States, 
and 4 of these inhabit the Pacific region. 

Broadleaf Maple. 
Acer macrophyllum Pursh. 

DISTINGUISHING CHAILVCTERISTICS. 

Broadleaf maple Is the only large maple tree of the Pacific region, where it is 
called "Oregon maple" and "bigleaf maple.'* The name "broadleaf maple," 
derived from the technical name, seems preferable. It varies greatly in form and 
height In different soils and situations, from a short-stemnie<l crooked tree from 
25 to 30 feet high and under 1 foot in diameter to one from TiO to 80 feet high 
with a straight, long, clear trunk from 14 to ^) inches through : o<x!asionally of 
larger diameter. Oi>en-grown trees have short trunks and broad, dense, round- 
topped crowns, while those in dense* stands produce trunks clear of branches 
one-half or two-thirds of their height, and a short, narrow crown. Old trunks 
have rough bark with hard, scaly ridges of a pale grayish to reddish-brown color. 
Mature leaves (fig. 182). unmistakable in their large size, are thickish, smooth, 
and somewhat shiny on their top sides. i)aler green beneath, and 7 inches to 
occasionally 14 inches wide, with stems (> to 12 inches long. Before falling they 
become clear reddish yellow. The large, drooping clusters of fragrant yellow 
flowers appear after the leaves are grown. Mature fruit or "seeds" (flg. 182), 
produced In large quantities by tre<»s in the open and at a comparatively early 
age. Is tawny or yellowish brown when rli)e in late autumn, often remaining 
on the branches until winter or later: body of the seed^ covered with sharp 
brlstle-Iike hairs. Wood, fine-gralneil, rather hard, firm, light brown with 
pale tint of red ; of an excellent commercial quality and suitable and used for 
the same puri>oses as eastern liard maple. A timber tree of the first imi>ortance 
In the Pacific region, where commercial hard wood Is scarce. 

Longevity. — Ix)ng-lived, the largest trees attaining an age of from 150 to 200 
or more years. Forest-grown trees, from 12 to 20 Inches In diameter, are from 
CO to 85 years old. * 
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RANGE. 

Coait of Alaska (aouth of latitude 55**), British Columbia, Western Washington 
and Oregon, and California (south to San Bernardino Mountains). 

Alaska. — Northern limits not definitely known. 

British Columbia. — Islands and seaward side of coast range, rare northward. Noted 
Queen Charlotte Islands, Eraser River Valley at Mission Junction and Yale (Inland 
limit). Islands of Gulf of Georgia, Vancouver Island (locally noted on San Juan and 
Gordon rivers). 

Washington. — Mainly west of Cascades below 3,500 feet. Eastern limits Peshastin 
(Chelan County) and Blngen (Klickitat County) on Columbia River. Noted on Puget 
Sound at Seattle, Tacoma, LlUiwaup, and Union (Mason County), Mason and North Fork 
Skokomish River up to mouth of South Fork (Mason County), Clallam County, Olymp'c 
Mountains below 1,500 feet, Queniult Indian Reservation, Norton (Lewis County) ; 
(West) Washington National Forest up to 2,000 feet, locally noted Silverton (Snohomish 
County), and Skagit Valley 10 miles below Marblcmount (Skagit County) ; (Gast> Wash- 
ington National Forest at 1,100 to 3.500 feet, locally noted Stehekln River, Lake Chelan. 
Stehekin, Peshastin, and Peshastin Canyon (Chelan County) ; Mount Rainier National 
Forest below 3,300 feet, locally noted Cowlitz bottom, Ashford (Pierce County). 

Oregon. — Wholly on west side Cascades, though extending east on Columbia River to 
Sherman County between mouth Deschutes River and Grants. Noted Cascade (north i 
National Forest whole west slope up to 1.600 feet. Cascade (south) National Forest below 
2,250 feet. Grant's Pass (950 feet, on Rogue River, Josephine County), Siskiyou National 
Forest. General in Coast Range. 

California. — Throughout coast ranges from north to south border of State^ Sierra 
Nevada only west side south to Sequoia National Park, and southern cross ranges only 
south and west sides, at the north up to 4.000 feet, and at the south at 3,000 to 6,000 
feet. East limits in northern part of State, Siskiyou Mountains near Southern Pacific 
Railroad, Scott Valley between Yreka and Fort Jones (Siskiyou County) below 3,500 feet. 
Mill Creek gulch west of Etna, upper canyon Sacramento River from Sissons (3,500 feet) 
(Siskiyou County), to Kennett (Shasta County) and McCloud River for 16 miles above 
Balrd. Also noted in Siskiyou County on Salmon Summit from below 1,800 to 5,100 feet 
and in I>el Norte County on Smith River and at Crescent City. Eastern limits in north 
coast ranges, mainly eastern slopes of inner range, on hill between town of Shasta and 
Whiskey town (Shasta County), probably eastern boundaries southern Trinity and north- 
ern Mendocino counties. Stony Ford, Font Spring at base of Snow Mountain and Cook 
Springs (northwest Colusa County), Cache Creek above Rumsey (Yolo County), Napa 
Valley north of Calistoga, hills west of Callstoga, and southwest slopes Mount St Helena, 
below Toll House (Napa County), and Sonoma Creek between Glen Allen and Sonoma 
(Sonoma County). Humboldt County, noted Hoopa Valley and up west slopes Trinity 
Mountains to 3,700 feet. Redwood Creek, Carson's lumber camp 17 miles north of 
Eureka, and south in redwood forest to southern border of county, also east up Van Dusen 
and Mad rivers beyond east line of county. Trinity County, noted from east side Trinity 
Mountains to Lewlston, at Canyon Creek, Junction City, Dutch and Carl creeks south of 
Junction. City, Post and Second creeks south and southwest of Hayfork, and thence to 
South Fork Trinity, Mad, and Van Dusen rivers. Mendocino County: Noted in coast red- 
wood belt mainly in gulches, Laytonville to Covelo, borders Round Valley, Middle Fork 
Eel River, Cave Creek to Redwood Hill. Redwood Canyon, Russian River from Ridgewood 
Summit to south border of county, near boundary Lake County on road from Hopland to 
Highland Springs. Lake County, noted on northeast slopes Mount St. Helena on St 
Helena Creek from Toll House to south end Middletown Valley (1,500 feet or lower), 
mountains north Mount St. Helena to beyond Cobb Mountain at 1,700 to 2,200 feet, can- 
yons upper Putah and Big Sulphur creeks and divide between them, near Adams Springs, 
road from Middletown to Lower Lake, west of Highland Springs, northeast of Upper Lake 
on Bartlett Mountain down to Bartlett Springs, east and southeast of Lower Lake on 
road to Reiff and Rumsey. Sonoma County: Noted on lower Russian River from eastern 
edge of redwood belt at Forestvllle, west to Gurneyvllle and Duncan Mills, and more 
sparingly west of Duncan Mills, Austin Creek from Duncan Mills to and above Caaedero. 
(turneyvllle to Occidental, Camp Meeker, Green Valley, between Sebastopol and Camp 
Meeker, upper Russian River northward from Cloverdale, canyon between Knight's and 
Alexander valleys, canyon Big Sulphur Creek for 6 miles above Gkysers. Marin County: 
Throughout, noted between Sausallto and San Geronimo, Lagunltaa and Paper Iflll Creek, 
Mount Tamalpals north and south sides. Contra Co8ta County: Noted In emnyons of 
Mount Diablo, Mitchell Canyon and upper Marsh Creek. Alameda County: Noted In Niles 
canyon and canyon on Mission Peak. Coast ranges south of San Francisoo Baj ; not«d on 
Mount Hamilton (Santa Clara County) at 3,000 feet, and on road from Oilroy Valley to 
Gllroy Hot Springs; seaward coast range (mainly east side), in San Matso, 8aa€a Clara 
and Santa Cnu counties, noted west ot Pa\o A\to, BoMldet Creek, Big Baalii; Baa Benito 
Count jr, on north side Fremont Peak, aouth ot ^axi iuiA.\lLQQX«c«| ^^nwoLX^^iBot «i Monte- 
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rey Peninsula, bat In Santa Lucia Mountains, at 800 to 4,200 feet, noted on coast slope 
in watershed of Sur River ; at head of Arroyo Seco west of Santa Lucia Peak and above 
jonctlon of Willow Creek, and in watersheds of Carmelo, San Antonio and Nacimlento 
Rivers; San Luis Obispo National Forest at 250 to 2,000 feet. In watersheds of Santa 
Margarita, San Luis, Arroyo Grande, and Huasna rivers. Northern Sierras not reported 
In Lassen Peak National Forest. Butte County: Noted Chico Creek eastward from Cblco. 
Plumas County: East to American Valley near Quincy, Spanish Peak ridge (up to 5,400 
feet on west and southwest slopes), and Mohawk on Upper Feather River. Sierra County: 
East in north Yuba canyon to Sierra City and some distance up North Fork of 
North Yuba, and to a canyon between Goodyear and Mountain House. Yuba County com- 
mon throughout yellow pine belt west to Oregon Ilills and Dobbins. Placer Countf/: 
Noted in canyon North Fork American River, near Cape Horn at Blue Canyon, Colfax, 
Forest Hill, between Iowa and Forks House, Devils Canyon, 'between Forest Hill and 
Colfax. Eldorado County :. footed near Placerville. Amador County: Noted at Pine 
Grove, from Oleta southeast to Deadmans Creek, on road to Volcano and south to Dry 
Creek Canyon and ridge north of Volcano. Stanislaus National Forest in general at 
2,000 to 4,500 feet Calaveras County: East to West Point, Railroad Flat, Mountain 
Ranch, between Bigtrees and Murphy, at 2,100 to 3,800 feet, and Murphy, west to 5 
miles south of San Andreas on Calaveras River, also noted Mokelumne Canyon, between 
West Point and Defender, and on North Fork Calaveras, between Mountain Ranch and 
Mokelumne Hill. Tuolumne County: Notod between Big Oak Flat and Crockers and be- 
tween Big Creek and South Fork Tuolumne. Mariposa County: Noted near Bower Cave 
and on Bull Creek between Bower Cave and roultervllle, Yosemite Valley up to Nevada 
and Yosemite Faljs (5,600 feet), and from Yosemite to Wassama. Fresno County: Noted 
in canyons of Kings and Middle Fork Kings River, Dinky Creek, and at mouth of Bubbs 
Creek. Tulare County : Noted in lower part Sequoia National Park and in upper Kaweah 
canyon (southern limit in Sierras). Southern cross ranges: Noted in Tejon Mountains; 
Santa Barbara National Forest, in watersheds of Santa Maria, Santa Ynes, Santa Bar- 
bara and Matilija rivers at 200 to 4,280 feet, noted in Cooper Canyon 12 miles west of 
Santa Barbara, upper Cherry Creek, I'pper North Fork Matilija and main Matilija, and 
Zaca Lake and vicinity ; San Gabriel National Forest canyons of south side between 3,000 
and 6.000 feet, noted near Ijos Angeles and Pasadena, Mount Lowe at 5.100 feet, Santa 
Anita Canyon at 3,200 feet, canyon West Fork San Gabriel River at 2.500 to 3.000 feet 
(Santa Ana County), upper parts of canyons; San Bernardino Mountains, canyons of 
south and west sides; noted in canyon Santa Ana River and on Hemlock, Bear, and 
Keller creeks. 

OCCUBRENCE. 

Borders of foothill and low mountain streams and in alluvial river bottoms (here 
largest) ; in moist, gravelly, and rich humous soils. Best growth In Oregon and Wash- 
ington coast region. Forms practically pure dense stands over large areas, but often with 
California laurel and lowland fir. 

Climatic Conditions. — Similar to those of Douglas fir (in Pacific range). 

TOLSRANCK. — Endures a good deal of shade during early life. Requires top light for 
best growth ; dense side shade produces long, clear trunks. 

Repkoduction. — Seeds very abundantly In the open ; much less in close stands. Seed- 
lings fairly frequent on rocky streams, but plentiful un rich bottoms. 

Vine Maple. 
Acer circinatum Pursh. 

DISTINGnSHING CHARACTERISTICS. 

Vine maple Is so called because of the often sprawling, crooked vine-like ap- 
pearance and tiabit of Its slender, weak stems. The branches occasionally root 
where they touch the ground, and are covered with moss or leaf mold. It rarely 
stands erect with a straight trunk. Trunks usually from 15 to 20 feet high and 
from 3 to G inches thick. Often shrub-like. At best, in moist, rich bottoms and 
mountain flat.s. from 25 to 30 feet high and from 8 to 10 inches through. The 
largest trunks are slightly seamed near the base, but elsewhere the bark is 
Bmooth, thin, and dull grayish brown, tinged with red. The crowns are irregular, 
open, with slender, crooked or crumpled limbs and twigs. The shapeless form of 
this tree is probably due to its growth mainly under dense shade, of which it Is 
extremdy tolerant, where it can produce only long, weak stems, which, annually 



390 POBEST TBEEB OF THE PACIFIC SLOPE. 

bent to tbe ground b; tbe beary riiowh prevalent In its range, struggle each year 
to grow erect, ^vlng tbe stems many curious crooks. In tbe open and on borders 
of forests tt Is apt to be shorter and more erect Mature leaves <flgB. 183, 181). 




roHC rol when young, are smooth above : minute tuftH of hairs only in tbe angles 
of the veins on the paler, lower surfn'ces ; In the fall beatitlfolly colored reddish 
jvHow or bright acarleU The ripe "seeds" (fnilt) (figs. 183, ISl) are Ugbt jel- 
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tow-browD Id early nutuinn; eiidier tUe wliiKx ure bright ruse-red, n abort tlniu 
before falling. Wood v«ry piile brown to almost white, wltb thick BHpwood; 
very flne-gralned. dense, nnd biird, cbeeklnR bndl; In drying. I»cnlly used for 
fuel, for which it Id excellent, nnd for wirne minor <1oni<>atlc piirposeii; of iio com- 
meix^al une. 




LonoEviTY.^Not fully detprmined. A very iM-rxIMent hut slow grower; Inrge 
trees rea<-h ftu or nO years of uge. Trees from 4 to 3 Inches In diaiwter lire 'from 
60 to TO yeors old. 
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BANQE. 

From the coast region of British Colambla south through Washington, Oregon, and 
California (to Mendocino County). 

British Columbia. — Coast west of Coast Range, not far north, and on VancouTer 
Island. Noted In lower Fraser River Valley and on Cbllllwak Lake. 

Washington. — Mostly west of Cascades, below 2,000 or 3,000 feet. Noted east of 
Cascades In Stehekin Valley at 1,150 to 4,000 feet, and on Nason Creek In Chelan 
County, and near Martin, Kittitas County (alt 2,775 feet). Noted west of Cascades 
in Washington National Forest below 2,000 feet, Sllverton (Snohomish County). Seattle, 
at Tacoma, Lllllwaup on Hood Canal. Olympla (Thurston County), Montesano and 
Grays Harbor (Chehalls County), in Clallam County, Olympic National Forest below 
2,000 feet, Mount Rainier National Forest lower red fir type. Upper Nisqually River, 
Yakima Pass (east boundary King County). Mount Adams, White Salmon (on Columbia 
River at west boundary Klickitat County). 

Orboon. — Confined to part west of Cascades, which it ascends along streams in Douglas 
fir forests to 5,000 feet. Nofed along Columbia River on flats above dunes lietween 
McCiures and The Dalles, Wasco County, on Mount Hood, In Cascade (north) National 
Forest, all over west slope, and in Siskiyou National Forest. 

California. — South at least to Mendocino County on the Coast and I-*ewiston on ITpper 
Trinity River (alt. l,7r»0 feet) (Trinity County), and east to McCloud River, Tapper 
Sacramento River just above Dunsmuir (Siskiyou County), altitude 2,280 feet, and near 
Sis.sons (Siskiyou County), altitude 8,500 feet, and in Modoc County to Warm Springs. 
Noted also in northwestern part of Klamath National Forest. 

()Cr IIRRE.NCK. 

Alluvial bottoms (mainly above inundation), flats, benches, depressions, borders of 
mountain streams, and lower meadows; in moist, rich (often heavily humous), rocky 
soils. 

Always subordinate, undergrowth in pure clumps and patches, or mingled with broad- 
leaf maple, western dogwood, grand and amablilfi flrs, Douglas flr, western hemlock, 
western white pine, yew, and western serviceberry. 

Climatic Conditions. — Similar to those of Douglas flr (in Padflc region). 

Tolerance. — Exceedingly tolerant of shade — often very dense. 

Reproduction. — Only moderate periodic seeder, but some seed borne locally aliout 
every year. Seedlings occur generally, but scattered sparingly in dense and partial 
shade where they persist 

Dvarf Maple. 

Acvr j/Uthrttm Torrey. 

DISTTNOUISIIINn CHARACTTERISTICS. 

Dwarf maple is only rarely a tree from 20 to 30 feet high and from 6 to 12 
inches tliron;xh, its narrow crown of straifrht, slender limbs trending upward 
sliar|)ly. Very jjc^nerally it is a^ small-stemmed shrub from 4 to G feet hljfh or 
a slender trc^ from 10 to 12 feet high. The trunks are smooth, red brown, 
with a grayish tint. Matnre twigs of the season are smooth, rich reddish 
brown, as are the buds. Mature leaves « (figs. 185 to 187) are smooth and 
pliiny on their toj) sides: verj- pale green l)eneath; smooth, the yellowish veins 
appearing prominent ; leaf stems frequently clear red. Mature ** seeds *' or 
fruit (fig. 1S7). rii>e in early autumn and soon shed, are light russet brown — 
bright rose-HMl before rliienlng. Wo<h1, almost white, with very thick sapwood, 

•By some authors tlie deeply .1 to r». mostly .*?, lobed leaves are held to belong to a 
distinct species. Arvr doufflaftii Iloolcer. Tlie fact, however, that throughout the range 
of tills maple deeply cut leaves are frequent with the ordinary form— often on the 
same tree — would seem to show that the character is UDreliable. 
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floe-gralned, deoite, hard, and ratber lieavy. Of no commercial uae on account of 
the moKtly Bninll size of Its BteDin. Of little Imi^ortaoce to the forester except 
for t&e«thln, Bcottered brush cover its Bbrubby stools fonu. 



LORGBVITY.— Not fully del er [111 net I. One Irev m i[ii-lit-i In iliaiutitur xbowcd 
m age of lo renrH. 
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WAsnlMaTOH. — Wbole wooded portion of State. To sea-lerel oa I'uget Sound (.noted 
at IIoodHporl). at 1,100 to 4,S0O teel on eaHt alopea CoBcades In WnHhlnpon National 
Forest. Noted SHaglt Pam at head of Skagit River, MoudI Rainier, Nlsctuallj Valley. Monnt 
AdamB. and on esHt gldo or Caseades In Yakima County, on nritt blope ul divide betveen 
Columtila and Yakima rlTers, In Vnklma CaDyon. n) Tumpico. Wenaa. Cleman Uountnln, 
mud Saddle Mountains, on west bank of Columbia Rlrer between Priest Raplda and Sen- 







tinel BluITi. In Klttilas Coanly on divide aliore Ellensburi,', and In Wenache Mountalna, 
and in Chelan County in valley of Steliehin Itlver, 5 miles above Lake Clielan, Also 
noted In easli-rn Wnshlndon In Colvllle Indian Reservation nt Fort Colvllle (Stevens 
County), allltude l.ftlT fert. Davis Rancb at foot of Mount Carllon ISpokane County), 
8pca«nc (Lincoln County), attitude 1,S1>9 feet, and in Blue Moantalni at 4,000 feet. 
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• 

Obeoon. — Whole wooded portion of State except Qoose L<ake region. Noted along 
Columbia River in Sherman County, Blue Mountains, Mount Hood, Crater Lake on inner 
slope of crater. 

California. — Northern part of State, Sierra Nevada, probably only on west slopes, 
and ranges east of southern Sierra Nevada at high elevations. Noted at 3,0Q0 feet at 
south end Shasta Valley, on Mount Shasta up to 5,600 or 6,000 feet, especially In Mud 
Creek Canyon and Squaw Creek, near Sissons and in McCloud Valley ; in Trinity County, 
on lakes at head of Canyon Creek; Lassen Peak, Plumas, and Tahoe National Forests; 
Stanislaus National Forest at 5,000 to 7,500 feet, Yosemlte Valley, Bubbs Creek (tribu- 
tary South Fork Kings River), East Fork Kaweah River at 8,000 to 9,000 feet, cast of 
southern Sierras in Grapevine Mountains In Wood Canyon, in Panamlnt Mountains, 
in Death Valley Canyon at 6,000 to 7,000 feet, or higher. Also reported in San Jacinto 
Mountains, in canyon on east side below Round Valley at 7,500 to 8,000 feet. 

OCCURRENCE. * 

Rocky cliflTs and canyon sides, gulches, borders of high mountain streams, and 
meadows, usually where soil is thin, grnvelly, and often poor. Scattered singly and in 
small clumps with broadleaf maple, mountain alder, birch (Alaska), aspen, and western 
servlceberry. Occasional large trees in southeastern Alaska, Vancouver Island, and Blue 
Mountains of Washington. 

Climatic Conditions. — Similar to those of aspen. 

ToLKRANCB AND Rbpboduction. — Undetermined. Appears little tolerant of shade ; seeds 
rather sparingly. 

California Boxelder. 
Acer negundo californicum (Torr. and Gr.) Sargent 

DISTINGUlSHlNd (CHARACTERISTICS. 

California boxelder Is usually called simply "boxelder," but it should be 
distingniished from the eastern boxelder {Acer negundo L.), of which the 
Pacific tree is a variety. 

A short and stocky tree from 20 to .50 feet high and from 10 to 30 inches in 
diameter; somctlmos taller and thicker. The clear trunk is short, the crown 
broad, dense, and round-topi)ed, and the bark of the trunk pale grayish brown, 
with regularly deep furrows amd narrow ridges. Mature twigs of the season 
thickly coatetl with down, as are the mature 3-parted leaves (fig. 188) on their 
under sides and sometimes on both surfaces. (Foliage and twigs of the 
eastern tree are smooth or only slightly hairy.) Mature "seeds" or fruit (fig. 
iss) arc also downy. The greenish flowers of boxelder differ from those of 
siniple-lcafcd maples in being strictly male and female, and those of each sex 
are borne on separate trees; therefore only the female trees produce seed. 
Mjilc flowers occur in clusters of drooping, unbranched thread-like stems, 
while the female flowers arc on a drooping branched stem, both from buds on 
twigs formed the previous year. The setnls, ripe in autumn, usually remain on 
the twigs until or during the winter, their dead stems adhering to the branchlets 
in spring. WochI, very pale lemon yellow or creamy white, the sap and heart- 
wood scarcely distinct from each other. Variable from fine-grained to moder- 
ately coarse-grained, light, soft, firm, but brittle. Suitable for second-rate finish- 
ing, l)ox-l)oards. and pai)er pulp, but the i)oor timber from and scattered supply 
of the trees render tlie wood of little commercial importance. 

LoNGEvrrY. — Not fully determined. One tree 12 inches in diameter showed 
an age of 3(5 years. Gives evidence of being short-lived, 

RANGK. 

Southern rallfornia (valley lower SiU'ramento Klver ; valleys and coast ranges from 
Sonoma County to Santa Barbara County, and western slopes San Bernardino Mountains). 
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Not«d Id Sonoma Coouty, Contra CobU Coont;. Rare In coaat taDSes soath a( San 
PrBDctBco Bar : noted near Soledad Id Saula Lucia Mountain*. Goleto and OBTlota 
PasMB In Santa Ynei Moontalna (Santa Barbara County), and below Fort Tejon. CaSada 
de las Uvaa, In Tebacbapl Mountains. 




■b — A er R(0iindo ali/o 



Bordrrg of «lrp«ni«. holtoms of moLnt canyona and gulcbeK, In 
Iwet Id bumoUB sand)' soil. Often In Blrlpa and patches o( pure gtowtb, 
■Itli white Btd«r. western Bfcamote. and willows. 



md; or Rravellr aolls — 
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Climatic Conditions. — Similar to those of Fremont cottoowood. 

ToLBRANCE. — Moderately tolerant of shade, especially in early life. 

Reproduction. — l^ollflc seeder, bearing good crop nearly every year. Seed has fairly 
high rate of germination (but often tardy) and persistent vitality. Germinates well only 
when covered by moist litter or soil. Reproduction rather scanty. 

Family HIPPOCASTANACEJB. 

Hippocastanacese is known as the horse-chestnut family, which is popular 
through the wide cultivation for ornament of its . best-known representative, 
the common Grecian horse-chestnut They are nearly all small or medium-sized 
trees, which belong chiefly to the genus ^sculus, and, with the similar Mexican 
and Central American genus Billia, make up the entire family. Characteristics 
of the family are given under ^Esculus, which is well represented in the United 
States. 

ASCTJLTTS. BTTCKEYES. 

The buckeyes comprise trees, and a few shrubs, which are called " horse-chest- 
nuts " and " buckeyes ;" the latter name, however, is applied to all of our native 
species. The trees are principally unimportant forest trees, their wood being 

soft, light, not durable, cross-grained, and hard to work; a number of them are, 
however, very highly esteemed and much planted for ornament, on account of 
their showy flowers and handsome foliage. They are all strikingly similar in 
the form of their opposite leaves, which are composed of one long stem with 
from 5 to 9 separate, leaf -like leaflets radiating from Its end. The foliage is 
shed in early autumn every year. The usually large fruits of buckeyes are also 
similar to each other and easily recognized by their thick, leathery, smooth, 
warty, or prickly covering (a capsule), which, when mature (in late summer), 
splits open by regular seams and liberates one or two (often large) thinnsihelled, 
shiny, rich brown, chestnut-like seeds. The fancied resemblance of the big, 
glossy brown seeds to the eye of a buck is the probable origin of the popular 
common name " buckeye." The heavy, fleshy, bitterish seeds, rarely eaten by 
any animals, are distributed almost entirely by flood waters, whenever carried 
away from the mother tree. Buried In earth or d6bris they retain their vitality 
only until spring, when they germinate, if at all. Winter buds are brown and 
scaly, those on the ends of the twigs often large and conspicuous. The showy 
red, yellow, or white (usually erect) clusters of flowers are produced as a new 
shoot from the ends of last year's twigs. Some of the flowers (on upper part 
of the cluster) are male or ix)llen bearing, while others (at the base of the 
cluster) are bisexual and the only ones producing fruit Pour species occur in 
the United States ; 3 are in the East and one in the Pacific region, confined to 
California. 

California Buckeye. 
JEsculuH calif omica Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

California buckeye is shrub-Uke ; it has several stems from 10 to 20 feet high 
and from 3 to 6 inches through, growing together from a common root Some- 
times it is from 25 to 30 feet high and from 8 to 20 inches in diameter, with a 
short, smooth, gray — often whitish — ^trunk and a flat-topped, open crown of 
wide spreading limbs. Leaf -stems from 4 to 5 inches long and commonly with 
5 (sometimes 4 to 7) leaflets (fig. 189), which are from 3 to 7 inches long, 
smooth throughout when mature, except for minute hairs in the angles of the 
veins on the paler green lower sidea They fall in early autmnn, learlng the 
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large pear-ebaped fruita (flg. ISO), 2{ to 3 inches long, banging down conspk'ti- 
onalf from tbe tips of the brancbefi. The fmlt capsule usually contalne one 
seed, about 2 inches thiclc. Wood, flne-gralned, white to yery pale yellow, the 
heart and sapwood scarcely distinct from each other; of no commercial use. < 




.Etmlw* eaUfotnlea, 



The cblef um-rulnpwt is In rormlng considerable open but helpful cover on 
exposed drj*. rocky Toothlll elopes, lu gulcbes. and along hill streams where few 
other trees grow. 
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Longevity. — Not fully determined, but undoubtedly short-lived. One tree 7* 
inches in diameter showed an age of 43 years. Maturity is doubtless reached in 
about 100 years. 

RANGE. 

California (from Sacramento River in Mendocino County along coast ranges to San 
Luis Obispo County ; western foothills of Sierras to northern slopes of Tejon Pass in 
Kern County; Antelope Valley north of San Gabriel Mountains In Ia>s Angeles County). 

North Coast Ranges: Lower foothills (500 to 2,000 feet) northward into Mendocino 
County, Shasta County, at least to Redding in Sacramento River Valley. Locally noted 
on Russian River (Mendocino County) ; in canyons and on hills near Ukiah ; at LowlHton 
and on Canyon Creek (Trinity County) ; hlU between Shasta (town) and Whiskeytown 
(Shasta County); lower hills of Stony Creek National Forest: valleys south of Clear 
I>ake (I^ke County) : Mount Tamalpais (Marin County). South Coast Ranges: Probably 
throughout lower foothills to San Luis Obispo Mountains, but noted only on seaward 
range west of Santa Clara Valley (500 to 1.500 feet), whore it Is common; near Santa 
Cruz ; foothills of Santa Cruz Mountains ; near Monterey on foothills Just above Carmel 
Mission; Monterey National Forest (Santa Lucia Mountains), at 600 to 4.000 feet, but 
not common. In basins of Sur. Carmelo, and Arroyo Seco rivers ; San Luis Obispo National 
Forest, only In basin of Salinas River. Sierra Foothilltt: Common from Shasta County to 
Tehachapl Mountains; In the north, at 5(M) to 2.000 feet, and In the south, at l.OOO to 
3,000 feet. Locally noted In Shasta County; near Chlco (Butte County); near lone 
(Amador County) at 200 to 5,000 feet; Stanislaus National Forest, throughout lower 
belt; Northfork and vicinity (Madera County) : South Fork of King's River, below Mill- 
wood ; Kaweah River, foothills ; Kern River basin, below oaks ; at Ilavllah ; Kernvllle 
to Walker Rasln. Southern Cronn Ranijen: Abundant In Tehachapl Mountains In canyons 
and nearly up to summits ; extends eastward and southward to the north slopes of Santa 
Barbara Mountains al>ove Antelope Valley, where It occurs In basin of Elizabeth Lake at 
2,400 to 4,500 feet, reaching the foot of Sawmill Mountain. I^ocally noted from Havllah 
tu Fort TeJon and In Cnilada de Ins Fvas, and reported on south slope of Santa Barbara 
Mountains in Matlllja Creek basin. 

OCCURRENCE. 

Foothill and lower mountain slopes; frequent on borders of streams and canyon sides, 
in dry >?ravolly soils. Forms spreadin^r clumps intorspersod with scrub oak, redbud, 
occasional live oak, blue oak, and gray pine, manzanita, and other chaparral brush ; largest 
in sheltered coves and gulches. 

Climatic Conditions. — Similar to those of blue oak and gray pine. 

ToLKRANCB. — Seedlings endure slight shade for several years, but later growth demands 
full light. 

REPiioDrcTioN. — Fairly abundant seeder. Young plants moderately frequent. Seed 
germinates only when it Is well covered in soil. 

Family BHAMNACKffi. 

Khaninaccir is popularly known as the buckthorn family, which is wiilHj- 
known chiefly from its representative penus Rhamnus, an exotic si^ecies which 
is jmrticularly famous as a medicinal plant. They are all small trees or shrubs, 
some of them j;enerally distributed throughout the world. They are character- 
ized by their bitter bark, their often scaleless (naked) buds, their single-bluded 
leaves, evergreen or shed every autumn, and their small, gn^enish, usually 
bisexual flowers and berry-like fruits. Six geuera, containing trees, occur In the 
I'nited States, and two of them, CvanothUft and Rhamnus, are represented by 
eastern and Pacific si)ecie8. 

RHAKNTTS. BUCKTHORNS. 

The buckthorns form a large group containing trees and shrubs characterized 
by their intensely bitter, pungent bark and twigs. The twigs do not have 
strictly terminal or end buds, the last bud Inking a side one at the base of the 
last leaf-stem. The leaves, evergreeu or shed each autumu, occur singly oa the 
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twigs or seemiugly in pairs, the two leaves nearly but rarely exactly opposite 
each other. Minute flowers, bisexual, or some of them male and others female, 
and each kind borne on different trees, occur in small branched or unbranched 
clusters at the bases of leaf-stems, coming after the latter are grown. Fruits 
matured in one season (usually in late simimer) resemble berries and have a 
thick, juicy pulp covering from 2 to 4 very hard seeds, somewhat like a coffee 
grain. The succulent, often attractive fruits are greedily eaten by birds and 
mammals (without injury to the seeds). They are widely disseminated, chiefly 
in this way. Wood of the buckthorns is fine to coarse grained, moderately 
heavy and firm, of ordinary quality, and of no economic value, principally 
because the trees are small. The best known species of the group is the Euro- 
pean Buckthorn (Rhamnus cathartica L.), popular for hedges and as a small 
ornamental tree. Several of our native species are planted for ornament, but 
one only, a tree of the Pacific region, is of commercial importance on account of 
its medicinal bark. Three tree si>ecies and one variety occur in the United 
States, and two of these inhabit the Pacific region. 

E'^rgreen Buckthorn. 
RhamnuH crocea Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Evergreen buckthorn has glossy, prickly, evergreen leaves, and is very com- 
monly only a straggling or massed shrub from 2 to 4 feet high, but in protected 
situations it is sometimes a slim tree from 12 to 15 feet high, with a smoothish, 
dull ashy gray trunk from 3 to C inches through; crown branches few and 
distant. The smooth, red-brown twigs are straight, stiff, some of them spine- 
like. Mature leaves smooth throughout (fig. 190), thinnisb but leathery, shiny 
yellowish green on their top sides, and much lighter, sometimes reddish green 
beneath; occasionally very minutely hairy on the veins and leaf stems. Fruit 
(fig. 190), rii)e in late summer, dull red, and smooth; the very thin pulp covers 
from 1 to 3 little nuts, which split oi)en and liberate a hard, grooved seed pointed 
at one end (fig. 101, a). Wood, light yellowish-brown, fine-grained, and brittle. 
Of no economic use. 

Longevity. — Not fully determined. One tree 3i inches in diameter showed 
an age of 29 years. 

A distinct variety of this species which possibly deserves to rank as a species 
is RhamnuH crtjcea insular is ((ireene) Sargent, which occurs on Cedros and 
Santa Harbara islands and the adjacent mainland of California. It differs from 
the species in its longer and less distinctly toothed leaves (fig. 191), sometimes 
with entire borders; in its somewhat larger flowers and bright red fruit; and 
particularly in the uniformly grooved, rounded, and abruptly short-pointed top 
end of the seed. Said to be 25 or \]^) feet high and to flower six weeks later 
than Rhamnus crocea. Specimens of this variety have not been compared with 
those upon which Rhamnus pirifoUa Greene, found on Santa Cruz Island, is 
based. The latter appears to be a form of this variety. 

What is probably another, but less well known, variety is Rhamnus crocea 
pilosa Curran, found in Santa Maria Valley near San Diego, Cal. It has nar- 
rower leaves with curled borders, and the twigs and leaves are covered with 
dense, minute, soft hairs. Nothing is known of its size. 

RANGE. 

California : upper Sacramento River, weat of Sierra Nevada Mountains (to latitude 29°) 
to Lower California (Guadalupe Islands). 



FOBEST TBEES OF THE PACIFIC 6L0FE, 



occuKUNrE. 

Prcfen Dorth mouDtalD Hlopo. In sbelter of Foreal borden, ■ulebca, nrlDM, 
elwThere on warm tipoaures: In drr, or mod«ratc1r motat. snTcllj aolU. 
or lUtttiTd among rhipaml and (brabby treei. 




Fill. I'M).—/?*, 



I InllucDrad br proi- 



P0BB8T TBBBS OF THE PACIFIC BIAPS. 




404 FOREST TREES OF THE PACIFIC SLOPE. 

Cascara Sagrada.a 
Rhamnus purshicma De Candolle. 

DISTINGUISHING CHARACTERISTICS. 

Cascara sagrada varies in size and form in different parts of its wide range, 
wliere It occurs in dry or moist soils, in tlie open or crowded in a shady forest 
of other large trees. In moist rich soils of the north coast region, forest-grown 
trees are from 20 to 30 feet high, with a straight, smoothish, ashy gray, or 
sometimes brownish, trunk from 6 to 15 inches through, and a narrow open 
crown which has only a few branches standing out straight from the undivided 
bole; occasionally somewhat taller; in open places, with a very short trunk 
from 20 to 30 inches in diameter, giving off very large, upright limbs. Farther 
south, in i)oor, dry soils of open situations, usually a slender-stemmed ^ shrub 
in dense clumps from 3 to 6 feet high ; sometimes bent to the ground. Mature 
twigs of the season are smooth or slightly and minutely downy, and usually 
dull reddish brown. 

Mature leaves (fig. 192) in its northern and moister range are commonly 
thin, large, prominently veiny, with sparse, very minute hairs above and 
beneath on the larger veins and on the leaf stems ; they are shed regularly in 
autumn. In its drier, southern distribution to and through central California, 
mature leaves (fig. 193) are smaller, thicker, and somewhat leathery; the 
hairiness is decidedly more pronounced, and the veins are smaller but con- 
spicuously connected in a network ; foliage of this type often persists more or 
less during late autumn or winter. Seen separately, the two extreme forms 
almost appear to be distinct species, but shade, soil, and atmospheric moisture 
seem to account for distinctive characters of the northern form, while exposure, 
dry soils, and dryness of atmosphere seem to account for the smaller, hairier, 
thicker-leafed southern form, which, moreover, is connected with the northern 
one by intermediate forms. Flowers, fruits, and seeds of both forms are 
essentially alike. 

There is good reason, however, for separating from the thicker-leafed form 
one which inhabits southern California (sometimes the central part) and 
extends into Arizona and New Mexico. It is Rhamnus purshiana tomentella 
(Gray) Brandegee, distinguished by the dense coating of whitish down on the 
twigs and lower sides of the usually narrow leaves ; a wide-leafed form of this 
variety has been found,<? however, in Lake and Colusa counties, Cal. 

Mature fruit (figs. 192, 193) smooth and black (previously red) with juicy, 
rather tbiu, 8\\'eetish pulp, which contains 2 or 3 hard, smooth, olive-green seeds. 
When there are two seeds they are flat on one side like a coffee grain, and 
when three they are triangular; bottom end of seeds notched and top end 
rounded.** Wood, pale yellowish brown, with faint tinge of red ; moderately 
heavy and soft; firm but brittle, rather coarse-grained; layer of whitish sap- 
wood thin in forest-grown trees, but thick in those grown in the open. Of no 
economic use. 

•Al8o called bearberry, bearwood, coffeeberry, coffee-tree, bitter-bark, wahoo, and 
shittimwood. 

* In the northern part, especially of the lower west slope of the Sierras, occurs what 
Is here considered a form of this species, with very slender, wand-like stems, clear red 
twif^, and tbinnish, narrow, sharply pointed leaves. It has been described as a distinct 
species (Rhamnus rubra Greene, Plttonla, I, 68, 160) and deserves further careful study 
In the field. 

' Discovered first by Prof. T. S. Brandegee. 

* See dlMemination of seeds under Rhamnua, p. 401. 
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Oa account of Its medicinal (tonic and laxative) properties the bark Is col- 
lected extMisWely from trees In Its northern range, to the amount, annually, of 
at least half a million pouoda. In Or^on and Washington especially, collect- 
ing tike bark has become an Important local Industry, to meet the Increasing 




demand fur bnrk both In this country and In F^rope. Large numbers of trees 
are destroyed anriuiilly by iveeliiig. The cnt stumpN sprout vigorously, bo that, 
with conservative management the supply can be lualntalueil." 
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LoMGETrTY. — Not fully determined for large ttetm. Thoae from S to 13 iocbM 
In dl&meter are from 18 to 40 jreara old. wben grown In dMiae Btands, bnt not 
overtopped. 




Fia. in.l. — Rflai 



Prom Pueet Bouiid Boutbward Into l^wer Cilirornla : «a*t<r>rd thnM(li nortlmB 
WxblDgton to Idabo (Bitter Root Mountaiam, Uontaii* (Flatbead L*ka> ; sytcrn altqiai 
Blern Navada Uoaatalna ; moantalm □( Colorado, Arlcona, New Meileo, and w—tem 
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OCCURRENCE. 

Low rlrer bottoms, flats, valleys, borders of slow streams (at north), and high foothill 
slopes (southward) ; In former habitat In rich, rocky, or humous soils (best growth) and 
In dry grayelly or sandy soils throughout southern range (here shrubby) ; abundant 
moisture and rich soil required for largest growth. Mixed (usually as an undergrowth) 
with Douglas fir, red alder, western red cedar, hemlock, broadleaf and vine maples, 
Orccoii crab, in alluvial bottoms, but often with manzanitas, live oaks, chaparral brush 
elsewhere on open hill slopes. 

Climatic Coicditions. — Similar to those of red alder and Douglas flr. 

TOLMRUCCR. — Exceedingly tolerant of dense shade in humid air and moist soil ; ap- 
parently much less so in drier and exposed situations ; the two habitats, different in cll- 
BMtlc and soil conditions, producing two very unlike forms. 

Rbproduction. — Prolific seeder. Seed of medium high germination (often tardy) 
and of very persistent vitality. Scattered seedlings fairly abundant in moist forest lit- 
ter and mucky soils ; scanty In drier habitat except in depressions where seed has Ijeen 
deeply covered by accident. Growth slender in dense shade ; branched and bushy in 
open ; shmbby In dry places. 

CEAHOTHTTS. XYBTLES. 

The myrtles are a small group of low, slender trees and shrubs confined 
to North America. One eastern shrubby species is called "New Jersey tea," 
while most of the western sj^ecles are known as "lilacs" and "myrtles." As 
trees tbey are unimportant, but as shrubs they often form a large and conspicu- 
ous part of the useful chaparral cover on dry mountain sloi)es throughout the 
western United States, where, in addition to assisting much in preventing rapid 
mn-off, a number of them furnish the principal browse in summer for range 
cattle and sheep. The greater number of them grow in the open, but some 
mingle with forest trees. They grow near sea level or ascend high mountain 
slopes, frequently becoming conspicuous features in burned areas among moun- 
tain pines, spruces, and firs. 

Tlie twigs are smooth and unarmed (sometimes with spines or spine-pointed) 
and frequently angled. The leaves are simple (with one blade) and borne 
singly. Prominently characteristic of the leaves, annually deciduous or ever- 
green, are their 3 veins, consisting of the main central vein, on both sides of 
which a vein extends from near the base of the leaf nearly or quite to its top end 
(figs. 194 to 196). Tlie minute, blue or white, perfectly bisexual flowers, often 
fragrant, occur In small, dense, branched clusters. The colored divisions 
(petals) of the flowers resemble minute tobacco pii)es. The fruits are small, 
dry, berry-like bodies, with three rounded, bulging lobes, which are three little 
nnta These are joined together, but are separable when ripe; the thin, dry, 
brittle covering of each splits oi)en and liberates a thin, hard-shelled seed. A 
earioos fact concerning the dissemination of the seeds Is that, in a number of 
species, tlie seeds are quite forcefully thrown « from their outer shells. This pro- 
vision insures their being cast upon the ground, often a little way from the 
parent tree. Flood waters and browsing animals further assist In distributing 
tbe seeds. 

Six or seven species, all found in the Pacific region, have been classed as 
but so far as can be satisfactorily determined only three of these are true 
This numl)er is likely, however, to be increased by careful field studies 
of some of the large, shrub-like species. 

Species of this genus are often difficult to Identify In all of their variably 
shrubby or tree forms, particularly such closely relatetl species as C arhoreus 
and the shrubby C. velutinus. Moreover, It Is now known that several species 
hybridize and so produce very i>erplexlng forms. 

•Parry, I*roc. Davenport (Iowa) Acad., v. 164. 
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Blue Myrtle. « 

Ceanothus thyrsiflorus Escbscholtz. 

DISTINGUISHING CHARACTERISTICS. 

Variable in size, from a fruiting slirub from 2 to 4 feet high to a very Bhort, 
tbldc-tmnked, busby tree from 12 to 25 feet high and from 4 to 12 inches in diam- 
eter; oeeaslonally somewhat taller. Thin trunk bark, clear reddish brown, 
with thin scales. The branches, and especially the twigs, are prominently 
angled. Mature leaves (tig. 194) are evergreen, smooth and shiny on their top 
sides, lighter green l>eneatb, and minutely hairy, particularly on the rtiidveins. 
Fragrant flowers, usually light blue, sometimes white. Mature fruit (flg. 194), 
ripening from niid-sunnner tr> early autumn, is dead black and smooth. 

Wood pale yellowish brown and usually with a very thin layer of sapwood; 
moderately heavy, fine-grained. Of no economic use. 

LoNOEvrry. — Not fully determined. One tree 5 inches In diameter showed an 
age of 12 years. 

KANGK. 

Western California (from Mendocino County to San Lula Rey River). 

OCCURRENCE. 

On protected BlopoH, cdj?e« of forests, and near streams ; at 80Uth, on exposed border of 
sea, here only a shrub. Largest on bllla above Noyo River swamps (Mendocino County), 
and in redwoods on Hanta Cruz Mountains. In moist or dryish gravelly and sandy soils, 
scattered with Douj^las fir. redwood, oaks, western doj^wood, vine maple, and willows. 

Climatic Conditions. — Not determined. 

ToLEBJkNCE. — Fairly tolerant of shade, which it prefers especially in youth, but with 
greater soil moisture exists In open. Seeding habits and reproduction not fully known. 
Appears to seed plentifully about every year. 

Tree Mjrrtle. 

('vantfthns urhonnx (ireene. 

I)ISTIN«;iISIIIN<; CIIAHACTEHISTICS. 

Tree myrtle, an i$«land si>ecies, has no common field name. The one here 
given, for want of a better one. is derived from the technical name. 

As a nile, a low, short-trunked. bushy tree from 10 to 20 feet high, with a 
deep brownish, scaly trunk from .'i to 8 inch€»s thick : the small bark scales are 
rather thick, and S4]iiarisli. Young twigs, faintly angle<l, grayish with minute 
down, and later IxM-oming rcMldish. Mature loaves (fig. 10r>) thickish, deep 
green, with ex<-<H*«liugly fine, soft lialrs on the top sides, and thickly woolly 
l)eneath ; leaf stems also more or less hairy; margins of leaves with blackish, 
gland-tlpiKHi teeth. Pale blue flowers in rather large, dense clusters from early 
to late summer. Mature fruit (fig. ll>r>) is wrinkled and black. Wood, pale 
brown, tinged with rofl : very thin, whitish sapw(X)d : fine-graine<l, dense, hard 
and heavy. Of no ec*>nomic use. 

I^oNGEviTY. — Not fully iletomiined. Very jM^rsistent slow grower, giving evi- 
dence of being rather long-liveil. One tret* 2§ inches in diameter showed an 
age of twenty-seven years. 



«.VIs<> callwl "blue blossomK," " California lilac." and "tick-tree." 
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liONdEviTY. — Not fully determluod, but undoubtedly short-lived. One tree 7* 
inohoH In diamotor showed an age of 43 years. Maturity Is doubtless reached In 
about 100 years. 

RANGE. 

i'allforniA (from Sarram<»nto River In Mendocino County along coast ranges to San 
I4I1U Obispo County ; western foothills of Sierras to northern slopes of Tejon Vmm la 
Kern County; Antelope Valley north of San (tabriel Mountains in Ix)8 Angeles Coanty. 

\urth Co(Uit Kanuta: Uiwer foothills (500 to 2.000 feet» northward Into Mendocino 
(\uinty, Shasta County, at least to Redding in Sacramento River Valley. I^ocally noted 
on RuHMlan River (Mendocino i'ountyj ; in canyons and on hills near Ukiah : at Leiri!M«n 
and on Canyon Cret»k (Trinity County) ; hill Itetween Shasta (town) and Whlskeytown 
(Shasta County i ; lower hills of Stony Creeic National Forest; valleys south of Cl«r 
l^ke (l.ake (Nuinty) : Mount Tanmlpais (Marin County). South Coast Rangts: Protebly 
throughout lower foothills to San Luis Obispo Mountains, but noted only on seaward 
ning«« wi»st of Santa i'lara Valloy (oOO to L.^OO f<M»ti, whore it is common: near Santa 
Crua ; f(K>thllls of Santa Cruz Mountains ; near Monterey on foothills just abore Camel 
Mission: Monterey National Fort*st (Santa Lucia Mountains), at 600 to 4.0iX» feet, bat 
not ix>muion. in l^aslns of Sur. Carmelo. and Arroyo Sect> rivers; San Luis Obispo Natiuul 
Forest, only In Imshi of Salinas River. Sivrra FoothUU: Common from Shasta County to 
Tehachapl Mountains: in the north, at .'i»m» to iMMM) feet, and In the south, at Ij""* t- 
S.tKK> feet. IxKally noted in Shasta County: near Chico (Butte County*: near low 
(Amador County 1 at lHM) tv> r».(HH) feet: Stanislaus National Forest, throoirlioat lover 
belt: Northfork and vicinity (Madera County » : South Fork of King's River, below Mill 
wood: Kaweah River. fiH^thllls; Kern River l«sln. below oaks: at Ilarllah: KerBTi]> 
to Walker Basin. Simthrm Cnntn Rnni/rtt: .\bundant in Tehachapl Mountains in can5«*a« 
and nearly up to summits ; extends eastward and southward to the north slopes of Saata 
Bartwra Mountains aUne .\ntelo|M« Valley, where It occurs In Ittsin of Clixabech Lmkt at 
::.4<Hk to 4.MK» fivt. reaching the foot of Sawmill Mountain. Locally noted fn» Harilah 
ii.» Fort Te>>n and in t^aOada de las Cvas. and reported on south slope of sSanta Biaxtara 
Mouitains in Matliija i^reek basin. 

IKX'IRREXCE. 

Foot^iil and lower mountain slopes : fre^pient on borders of stresas aiMl casjviaii 
ox dry crav^^lSy fi^ils. Forms sprvadin:; olumi^ intiTsikers*^ with #cmb «*jk. 
<«(vaL«>.<Lat ::ve «Kfck. S!ue \>£k. and cray pine, manaanita. and other chainrral !rriis& : ku^etf 
is ftbe^trrvd ^x^vvts and cnlobes. 

OLiiiArjv C\«m*:tk'X5J. — Similar to ih^ise of Kue oak and gray ptoe. 

T.^LEZA3C^nL — S^edlin^ end'.:re sli^h: shade for severa! yeank ".411 later grwt^ ifc ■ 1 srti 
fis: 2agii. 

Kith c^'CTivX. — Fairly a^-<ucida3t seeder. Youc^ ptaata Modcrateij fk«f«eKt. :9efd 
^{riiisatcs oalr when it Is w^l c^rened in k4L 

Family BHAMHACSA. 
c^'irz^ li-Hfy frt.xu 3^$ rv;*ne!?«itAitre pmcs RhajnntsaL xn «x«€ic j y><ir j «» «-&>!& 

.ai*tl ^T -±f^:r Mzt^r ttirt tlaetr often siraLeles* •!i&k«il» hodiw t^Mr *QS;gIiH^ia*< 
t»ji •■**. ■-■"•rrTrvefi •■■? *£>i»i eviery a'striimi. ;j,Ufl c-jietr ^laalL £Ev«ii-i2«b» Tsmn. ; 
\ tHts. :;i_ :&>vvr« i^d NerrT-Like &TutaL Six pnwrs. ^vtkttJtmmf tPtmk. •ktbt ia cte 
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twigs or seemingly in pairs, the two leaves nearly but rarely exactly opposite 
each other. Minute flowers, bisexual, or some of them male and others female, 
and each kind borne on diflferent trees, occur In small branched or unbranched 
clusters at the bases of leaf-stems, coming after the latter are grown. Fruits 
matured In one season (usually in late summer) resemble berries and have a 
thick, juicy pulp covering from 2 to 4 very hard seeds, somewhat like a coffee 
grain. The succulent, often attractive fruits are greedily eaten by birds and 
mammals (without injury to the seeds). They are widely disseminated, chiefly 
in this way. Wood of the buckthorns is tine to coarse grained, moderately 
heavj' and firm, of ordinary quality, and of no economic value, principally 
because the trees are small. The best known species of the group is the Euro- 
pean Buckthorn {RhamnuH cathartica L.), popular for hedges and as a small 
ornamental tree. Several of our native species are planted for ornament, but 
one only, a tree of the Pacific region, is of commercial lmi)ortance on account of 
Its medicinal bark. Three tree si)ecles and one variety occur in the T'nlted 
States, and two of these inhabit the Pacific region. 

Evergreen Buckthorn. 
RhamniiM erocea Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Evergreen buckthorn has glossy, prickly, evergreen leaves, and is very com- 
monly only a straggling or massed shrub from 2 to 4 feet high, but in protected 
situations it is sometimes a slim tree from 12 to 15 feet high, with a smoothlsh, 
dull ashy gray trunk from 3 to 6 Inches through; crown branches few and 
distant. The smooth, red-brown twigs are straight, stiff, some of them spine- 
like. Mature leaves smooth throughout (fig. 190), thlnnish but leathery, shiny 
yellowish green on their top sides, and much lighter, sometimes reddish green 
beneath; occasionally very minutely hairy on the veins and leaf stems. Fruit 
(fig. 190), ripe In late summer, dull red, and smooth; the very thin pulp covers 
from 1 to 3 little nuts, which split open and liberate a hard, grooved seed pointed 
at one end (fig. 191, a). Wood, light yellowish-brown, fine-grained, and brittle. 
Of no economic use. 

Longevity. — Not fully determined. One tree 3| Inches In diameter showed 
an age of 29 years. 

A distinct variety of this species which possibly deserves to rank as a species 
is RhamnuH erocea insularift ((Jreene) Sargent, which occurs on Cedros and 
Santa Barbara Islands and the adjacent mainland of California. It differs from 
the si)e<'les in Its longer and less distinctly toothed leaves (fig. 191), sometimes 
with entire borders; In Its somewhat larger flowers and bright red fruit; and 
particularly In the uniformly grooved, rounded, and abruptly short-pointed top 
end of the seed. Said to be 25 or 30 feet high and to flower six weeks later 
than RhamnuH erocea. Specimens of this variety have not been compared with 
those \\\\o\\ which Rhamnus pirifoHa Greene, found on Santa Cruz Island, is 
based. The latter appears to be a form of this variety. 

What Is probably another, but less well known, variety is Rhamnus erocea 
pilofta Curnin, found in Santa Maria Valley near San Diego, Cal. It has nar- 
rower leaves with curled borders, and the twigs and leaves are covered with 
dense, minute, soft hairs. Nothing is known of Its size. 

RANGE. 

rallfornla : upper Sacramento River, west of Sierra Nevada Mountains (to latitude 29") 
to Lower California (Guadalupe Islands). 
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season, somewhat angle<l, reddish hrown, usually spine-tipped ; often growing 
horizontally from the branches. Mature leaves (flg. 196) usually without mar- 
ginal teeth, thickish, somewhat leatherj', smooth, and partly evergreen; leaf- 
stems either slightly and minutely hairy or quite smooth. Leaves on young, vig- 
orous twigs are often toothed, with the 3-veined character at the base more 
prominent than in the other entire-margined leaves. Fragrant, pale to deep 
biue flowers are borne in long (5 to 6 inches), wide bunches, the small clusters 
of blossoms densely crowded. Mature fruit (flg. 196) smooth and black. 
Wood of the arborescent form has not been examined. Not likely to be of any 
economic use on account of the rarely large size of trees. 

I^NGEViTY. — Not fully determined. Record of one stem 3i inches in diameter 
showed it to be 20 years old. 

RANGE. 

California. Canyons near the coast of Santa Barbara, Ventura, and Los Angeles 
counties. 

OCCURRENCE. 

Low mountain canyons ; in gravelly and rocky soils. Forms patches and groups umlnly 
under and interspersed with California live oak nnd walnut, white alder, pale elder. 
California sycamore, and laurel. 

Climatic Conditions. — Similar to those of California sycamore. 

Tolerance. — Not fully determined, but si>ccies endures a good deal of shade. 

Reproduction. — Abundant seeder and young plants frequent. 

Family COBNACKS. 

Cornacea* is commonly known as the cornel family, members of which are 
widely distributed throughout the world, but most abundantly In temperate 
n^gions. It contains shrubs and trees, some of the latter large and valuable 
for their timber. The family is represc»nted in the United States by two groui>s, 
Cinniis, the cornels and so-ealled dogwoods, and by yyttsa, the i>epi>eridge or 
liipelo j:nin treses. Only Vornus is represented in the Pacific region, while mem- 
bers of \i/sf<ft belong wholly to the Atlantic region. They have simple slngle- 
bladeil leaves which are borne in pairs (one opposite another), or singly, and 
are shed every autumn. Their small, in(*onspicuous flowers are either perfectly 
bist»xual or of separate st»xes, each kind borne on different trees (only the 
female trees producing seed). Some of the fruits resemble small berries, others 
cherries, and contain a one or two seeded stone. 

CORNTJS. DOGWOODS AND CORNELS. 

The dogwoods and cornels are a group of shrubs and small, rather unimportant 
hardwoodiMl trees, with more repri»sentatives in North America than In any 
other <*ountry. The most popular and widely kno\^Ti members of the group 
are the Knglisli cornel trtn? (Conii/s mas L.) so much cultivated for Its acid, 
eherry-like fruit, and the so-callinl flowering dog>vo<Kl of our eastern woodlands, 
prized and plantiMi for Its showy, white-scaled flowers. 

The bark of cornels is bitter and tonic. Cornel wood is very suitable and 
ust^ful for small turnery requiring hardness, strength, and wearing qualities; 
siKH'ial care in s(»asoning (slow drying) is needed to prevent cheeking. The 
lK)inted leaves occ-ur mostly in pairs, rarely (me at a point, while twigs and 
l)ranches are given off in pairs at every Joint (exc<»pt in one eastern species). 
Tlie leaves have prominent, deeply impressed, straight veins, and characteristic 
wavy margins, and are always clustennl at or near the ends of the twigs. 
Flowers, ijorfectly bisexual, very small, greenish, closely crowded, and stemless. 
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in small flat bunches at the ends of twigs, each clnster appearing to be the center 
of a large white flower, the showy 4 to 6 divisions of which are not parts of a 
true flower, but large petal-like o scales (flg. 107). In other members ( native 
trees) the small, white flowers appear loosely and without showy scales, in 
broad, minutely branched (2-forked), flattish-topped clusters. Fruits produced 
by the first tyi)e of flowers api)ear in crowded clusters at the ends of the twigs 
(flg. 1U8), while the larger, broad, flat clusters of flowers produce similarly 
arranged clusters of berry-like fruit. Cornel fruits, often bright colored, are 
eaten by birds and mammals (with little or no injuiy to the seed), and thus the 
seeds are widely distributed; otherwise, they are distributed only by flood 
waters. 

They are chiefly moisture-loving plants, growing either in naturally wet or 
moist soils, or in forests where shade and ground cover conserve soil water. 
Species of Cornus existed in early geologic i)eriod8. Of the three tree cornels 
native to the United States, only one Inhabits the Pacific region. 

Western Dogwood. 
Cornuit nuttallii Audubon. 

DISTINGUISHING CHARACTERISTICS. 

Western dogwood, the only tree of Its genus In the Pacific forests. Is easily 
recognized In spring when In flower by the large, conspicuous, i)etal-llke<» scales, 
or In late summer and early autumn by its clusters of bright red fruit and bril- 
liant red and orange foliage. From Its general appearance it might easily be 
mistaken for its eastern relative, Cornus florida L., from which, however. It dif- 
fers widely in details. The western dogwocxl is a smooth-looking tree ordinarily 
from 20 to 30 feet high, and from 6 to 8 inches through, but not uncommonly 
from 30 to 50 feet high, with a fairly straight trunk from 10 to 20 Inches In 
diameter. Much of the thin, dull, ashy brown or reddish bark Is smooth; 
only the bark of large old trunks is broken into verj' small, thin scales. Crown 
branches are short. Young trees In the oi)en have rather short trunks and 
long, narrow crowns, which in older trees become rounded, while In close 
stands the crowns are short and narrow, and the trunks long and clean. Twigs 
of a season*s growth, minutely hairy when young, are mostly smooth and dull 
red-purple, often with greenish areas ; the small, i)olnted, leaf-buds are clasped 
by two opposite, long-i)olute<l, narrow scales (fig. 198). Mature leaves (flg. 
198) are thin, with minute, very close hairs on their top sides, and beneath 
lighter with fine, soft hairs, as alsf) have the leaf stems. Leaves are from 3i 
to 5 Inches long; nildveins and their side brandies conspicuously Impressed on 
the upi)er sides of the leaves. The button-like clusters of very small, greenish- 
yellow flowers, which bloom In early spring, are surrounded by from 4 to 6 
showy white or, sometimes, faintly pinkish scales (fig. 197), which are popu- 
larly taken to be parts of a real flower. They are, however, fiower-bud scales 
which, with the flower cluster, are partly formed during the previous summer, 
and are situated just beneath * the Immature flower cluster ; they remain in 
this undeveloped state until the following spring, wben they grow with the 

a Showy like one of the inner parts of a flower which, in ordinary blossoms, are colored 
as in the rose. 

* In the eastern "flowering dogwood" (C. florida L.) these scales completely cover the 
doster of immature flowers. When full )n^wn. scales of this species differ greatly from 
tboae of western dogwood in i)eing deeply indented at their ends (somewhat heart-shaped). 

15188—08 27 
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flowers, becoming large Htiil aliowy when tbe latter open. Antonuial flowers 
are not uncommon. From 25 to 40 ebinj red berries are matured In a dense 
cluster (fig. 108) at tbe ends of tbe twigs; tbe tbln, drylab pulp of the ben? 
contains one bard-shelled, 1 or 2 seeded stone. Wood, very pale reddish -brown, 
wltb tblck sapwood; moderately heaT7, dense, and very bard, fine-grained. 




Fiu. 197.—Cornut nutalHt. 

checking badlj (If seasoned rnplill]- in tlie oiien air). Constderably lighter and 
less dense than wood of the enstcni diiKuood : suitable for turnery and small 
cabinet work, but little used at prettent. and not likely to be of much economic 
Importance. 
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LonaETiTY. — Records at the age attHlned b; tbe Inrgest trees are iiot avatlable. 
Trees from C to 12 Incties tlirongtt are from 45 to 00 years old. The largest 
trunks are probably from 125 to 150 years old. 




Prom iwiKliFni c-oasi "t ItrltLnh CoIudiIiIb (I.ow» Ftskt Itlver and Vancouver IbIbdiI) 
throngli WasblDeton. OrrKUO. and California {coast raogpa to SuD Jacinto Mountains 
and w««tern ulap^B o( Sierra Nevada MoiiDtalnal. 
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largest In fresh, porous soils. Mixed, singly or in small groups, under Douglas fir, red- 
wood, and western hemlock, with broadleaf and vine maple, Nuttall willow, red and 
white alders ; sometimes under western yellow pine and sugar pine. Largest in heavy 
Douglas fir forests of Puget Sound country. 

Climatic Conditions. — Similar to those of Douglas fir. 

Tolerance. — Very tolerant of dense shade. 

Reproduction. — Abundant annual seeder. Seed of medium high rate of germination 
(but tardy) and of persistent vitality ; requires constantly moist seed bed for good 
germination. Seedlings scattered > most abundant In deep shade or on moist stream 
borders. 

Family GABBYACKS. 

A small and little-kuown group of trees and Hbrubs represented in our Pacific 
country, adjacent southern territory, and in tlie West Indies, by one genus, 
Qarrya, which coniuieniorates the name of Garry, who facilitated the ejirly 
northwestern explorations of David Douglas, discoverer of the type 8i)ecie8. 
The general asiJect of these plants suggests close relationship to the cornels 
(Cornaceie), in which Oarrya is usually placed; but the very different character 
of the flowers and fruit is good reason for separating Oarrya from that family. 

OA&RYA. 

About a dozen species (chiefly shrubs) comprise this group. Two of them 
occur in tlie Pactific region, and one of them sometimes becomes a tree. Im- 
portant characters of the group are opi)osite leaves and flowers (of two sexes) 
l)orne on separate individuals (only the female individuals producing seed). 
Other characters of the genus are given under the following tree species. 

Quinine Bush. 
Oarrya eUiptica Douglas. 

DISTINGUISIII N « CHARACTERISTICS, 

Quinine busli gets its name from its bitter bark, leaves, and, especially, fruit 
It is known also as " sllk-tassel bush," and as ** fringe- tree,** in reference to the 
tassel-like clusters of flowers and fruit. 

Ordinarily a low, evergreen chaparral shrub, but In parts of Its northern 
coastal ranjre, sometimes a sbort-trunked tree from 20 to 3() feet high and from 
6 to 20 inches through. Little is now known of its trunk and crown form, for 
it is only rather recently that tree forms were flrst found.« Mature leav<»s (fig. 
199) are thick, leathery, smooth above and white- woolly beneath, the margins 
particularly wavy. Mature fruit (fig. 191)), ripe in late summer or early au- 
tumn, is berry-like, with a thin brittle case covering an add, slightly bitter, 
purplish pulp, In which there are 1 or 2 seeds. Male clusters of flowers (fig. 
19J)) are from 3 to 5 Inches long and fringe-like. Wood, not used commercially 
l>ecause t)f Its rarity. It has not been studied fully, but Is known to be heavy, 
dense, and hard. 

As a shrub quinine bush assists, with manzanlta and ceanothus brush, in main- 
taining a scanty but tenacious cover on dry, gravelly, and rocky mountain slopes. 
Nothing is known of its sllvlcal characteristics as a tree In moist, rich soils. 

Ix)NGEViTY. — Age limits undetermined. 

« Tbe late A. J. Jobnaon, a tIreleM explorer of Oregon forests, flrst btought this fact 
to the writer's notice, and upon his statement the sizes here given are based. He re- 
ported finding especially large trees in Coos County, Oreg., in 1889. 
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the BiDta I.ucia HouDtaias In MoDtere; 
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leyels, sometimes under western yellow pine with mansanita, ceanothns, and other 
brush ; silvlcal habits elsewhere Imperfectly known now. 

Climatic Conditions. — Similar to those of redwood and yellow pine. Tolerance 
(erldently endures a good deal of shade) and reproduction undetermined. 

Family EBICACEJE. 

Erlcaceie, popularly called the " heath ** family, contains a large number 
of shrubs and a few small or medium-sized, hard-wooded trees, all widely dis- 
tributed in the warm and temjierate regions of the world. Among Its well- 
known members are the huckleberries, blueberries, and cranberries ; the {lopular 
trailing arbutus, wintergreen, and manzanitas; and the azaleas and rhododen- 
drons, which are among the most I>eautiful flowering shrubs and small trees in 
the world. While many of the shrubs, wild and cultivated, are commercially 
important for their fruit or for ornamental planting, but few of the trees supply 
wood of value, except for minor purposes. They vary greatly in their require- 
ments of soil, moisture, and light, some of them inhabiting cool, shady forests, 
or cold, wet bogs from sea level to high mountains, while others thrive in arid 
soils of hot mountain slopes. They have simple, single-b laded leaves, which 
are evergreen or shed annually in autumn. The flowers are perfectly bisexual, 
and the fruits vary from juicy berries to dry, small-seeded capsules, all of 
which are matured In one season. 

The family contains nearly 70 genera, about 20 of which inhabit the United 
States. Eight or ten of these are trees, represented In the Pacific region by 
Arctostaphylos ^ and Arbutus, 

ARBUTUS. XADBOftAS. 

ArhutuH Is a small group of evergreen-leafed shrubs and chiefly small 
trees, with i)eculiarly thin, red bark on branches, large limbs, and smaller 
trunks; bark of large tree trunks thicker, brown, and scaly. The leaves, borne 
singly, are thick and leathery, while the small, urn-shaped flowers (5-lobed at 
top) are in rather large, open, branched clusters, the main stem thick and stiff. 
The fruit berry-like in apiiearance, dry and mealy, is spherical, one-third to 
one-half inch in diameter, bright red or orange- red, with a finely warty surface, 
and 5-celleil, with several or numerous small seeds. The attractive looking 
" berries " are eaten by birds, which assist in disseminating the seeds. 

Members of this group have dense, rather heavy, close-grained, often very 
strong, stiff wood, which is apt to check badly if dried rapidly and without 
special treatment. That of our representatives is not esi)eclally valuable, except 
for charcoal and minor domestic uses. 

Three of the dozen known 8iie<^'Ies occur In the United States and Mexico, 
and one of these inbal)its only the Pacific region. Some of them grow In 
rich, dry or moist soils from sea-level to several thousand feet elevation, 
sometimes forming a considerable part of the shady cover along mountain 
streams and In coves, while others grow on i)oor slopes of low hills and high 
mountains. 

'This group contains the chiefly shrubby, well-known mansanltas so frequent on dry 
slopes in the Pacific region. At least '.\ or 4 (particularly A. manzanita Pury, A. 
glauca Lindley, and A. vi«cUla Parry) of the known species occasionally become veritable 
trees or tree-like, and eventually should be included among the Pacific trees. In the 
writer's opinion, however, the whole group re<iuires much more careful study than has 
yet been given to It in the field before this can be done properly. For the present* 
therefore, consideration of Arcto%taphylo9 is omitted from this work. 
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ICadroiia. 
Arbutus menziesii Pureh. 

DISTINGUISHING CHARACTERISTICS. 

Madrofia Is often a stately tree from GO to SO feet high, with a straight, 
clean trunlc from 2 to 3 feet In diameter; sometimes, but rather rarely, con- 
siderably taller and thicker. Very frequently low and shrubby, or from 25 to 
40 feet high, with a crooked or leaning trunk from S to 15 inches through. Its 
red-brown trunks, red branches, and shiny, evergreen foliage distinguish it at 
once from all other trees or shrubs in its range. The crown form varies from 
a narrow, dense, columhnr one in younger trees to a t)road rounded one in 
old trees. The thin, reddish-brown bark of old trunks is loosely scaly, mainly 
only on the lower trunk ; that of the upper stem, limbs, and twigs, and of 
young trunks, very thin, smooth and red, peeling off in thin, irregular, 
flakes, much as in the sycamores. The showy, large clusters of flowers resemble 
lilies of the valley. Mature leaves {tig, 200) are thick, leathery, smooth through- 
out, shiny on their upper sides, whitish beneath, and 2i to 5 inches long. The 
brilliant orange-red, berry-like fruit (flg. 200), ripe late in fall, and often borne 
in great abundance, makes the trees most beautiful in autumn. Wood, pale 
reddish brown, with a thin whitish sapwood; rather heavy, dense, fine-grained, 
hard (when dry), but cuts like soft wood when green, and is usually quite 
brittle. Suitable for cabinet work and an excellent charcoal wood. At present 
not important for commercial purposes, but, with a better knowledge of how to 
season It, the wood should be of more economic value In a region so lacking in 
hard woods. 

LoNGEvrrr. — The age attained by very large trees is unknown. Gives evidence 
of being long-lived. Grows very slowly, especially in diameter, but with little 
lofls of vigor. Trees 12 to 10 inches through are 60 to 85 years old. Further 
study of age limits Is desirable. 

RANGE. 

Coast region of southern British Columhla and Washington to southern California; 
reported also in northern Ix>wer California. Range still imperfectly known. 

BaiTiSH CoLrMBiA. — East coast of Vancouver Island, and sparsely northward to 
Seymoar Narrows, and around south end nearly to I'ort San Juan. Adjacent islands 
and Immediate mainland coast. Noted on Vancouver Island at Victoria, near Nanoose 
Bay and at Departure Bay ; not in Port Renfrew region. 

Washington. — FYequent in coast region, especially on Puget Sound. Noted in valley 
of Elwha River; shores of Hood Canal in vicinity of Union City; Mat Mats Bay; 
Ticinity of Seattle. 

Obeoon. — Common along const, up rivers, and inland on southern coast ranges and 
slopes of Blsklyous eastward to beiid of Bear River (T. 40 S., R. 2 E.) ; alKo northward 
on west slopes of Cascades to I'mpqua Rogue River Divide (T. 83 S., R. 1 W. and 1 to 3 
E.), and reported farther north on Ix>st Creek (T. 22 S., R. 1 E.). Locally noted at 
Astoria and Oold Beach. 

Califobnia. — Northern cn)«s ranges and coast ranges southward to San Gabriel Moun- 
tains; also southward in Sierras to head of Tuolumne River (lat. 37" 45') ; generally 
from sea level to about 3.000 fwt elevation. Northern cross ranges eastward to yellow 
pine belt in Shasta National Forest ; southern slope of Slsklyous eastward at least to 
railroad crossing. Klamath National Forest, in Siskiyou County; noted on west slope 
only of Marble Mountain up to 4.000 feet and westward into basin of Russian Creek, valley 
of North Fork Salmon River, to Sawyers Bar, Forks of Salmon River, and up east slope 
of Salmon Summit to 4.700 feet. Noted in Humboldt County on west slope of Trinity 
Summit above Iloopa Valley at elevations below 4,000 feet, and westward into Hoopa 
Valley, Supply Creek Canyon. Miners Creek Canyon, Redwood Creek, Kor!)el, and Blue 
Lake; farther south In Little Van Dusen Canyon and westward to Bridgeville and 
Hydesville; also in McNutts (iulch (south of Doq^ngo Hill) on road from Capetown to 
PetroUa, and south of Petrolia on Upper Mattoie to Briceland ; lower slopes King 



420 FOREST TBEES OF THE PACIFIC SLOPE. 

UouDtalD and soutboard Into Uendooltio CouDtj. Trlult; Nalloail Forcit, genenllj 
distributed from Taller bottoms, st 1^00 to over 3,000 feet, enstward to a canron near 
LewlBIon. nod eitendia); ap Cau;oD Creek to Qrst fells : locallr noted In TiclDit]' ol 
Wlldwood. Uajfork lIountalDB. Post Creeks. South Fork of Trinity Blver. Mad Btrer. 
Hayfork (Post-OOlce). on Post rreeka to South Fork, ifntdodno Coanlv: Coast froBi 




KeaDjr soutbwird lo Weslporl. enBlKnril to Cnhto nnd LnflonTllle; road froa latter to 
Round Va[[ey : bvlwaen R«l Idrer nnd I'nonklnny. diTlde tietween Eel Hirer and Bound 
Valley. Sound Valley hills Dortb of Indian Ajtency and tculrhes; canyoD on mat alopa 
UoudC Sanbedrin, Tomkl gulch. Upper Redwood Canyon ; hills easi ot Redwood Vallaj, 
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and on Bnaslaii Blrer at north and of Uklah Valley to and beyond Wtllets; rare near 
•ea, growing 6 or 6 miles back ; noted between Goalala and Fort Bragg, Upper Big Biver, 
and divide between Ukiah and head of Big Biver. Sonoma County: Near coast on road 
to Plantation House; Austin Creek Canyon (south of Cazadero) ; Lower Busslan Biver 
fk'om Duncan Mills nearly to mouth, and eastward to Querneyille and Forestyille; Dutch 
Bill gulch. Camp Meeker, Occidentalis to south edge of redwood forest, near Freestone; 
east of Occidentalis to Green Valley ; between Meeker and Sebastopol ; Middle Russian 
Blrer (southward from Mendocino County). Southeastern Sonoma County: Sonoma 
Creek northward in Sonoma Valley; Qlen Ellen, Beltane, Sonoma Mountains and those 
between Sonoma and Napa Valley ; canyon between Knights and Alexander valleys ; 
extreme northeastern Sonoma County ; Big Sulphur Creek at Geysers, and up canyon 
to Socrates Basin and over divide into Lake County. Here about Russian River, east of 
Healdsburg, and north of Cloverdale. Marin County: Mount Tamalpais, common ; Kent- 
Held and westward ; San Geronlmo and Lagtinitas valleys. Paper Mill Creek ; hills west 
of San Bafael ; Mill valley to Sausallto ; south end of Tomales Bay, and on Inverness 
BIdge on west side of bay. Stony Creek National Forest, only on Eel River drainage of 
western border. Lake County: From Mount St. Helena eastward to within 2 miles of 
Middietown, and from west of Middletown westward up Cobb Mountain and into Sonoma 
County. Napa County: Southward in Napa Valley, on west side, to and beyond Oak- 
Ttlle ; upper Napa Valley to and beyond Calistoga ; east of St. Helena, and on south 
side of Mount St. Helena up to Toll House ; on west side of ridge south from Mount St. 
Helena on east side of Napa Valley. Solano County: Few isolated trees in Jameson 
Canyon from Green Valley westward, and perhaps elsewhere. Alameda County: Canyon 
about Mission Peak southeast of old San Jose Mission. Santa Clara County: Hills 
bordering Coyote Creek near GUroy Hot Springs : Mount Hamilton range. San Mateo 
and Santa Cruz counties: Common on both sides of Santa Crus range; noted from Boul- 
der County to Big Basin and on road from Los Gatos westward, west of Stanford de- 
scending to east base of range and common about Portola ; following Santa Crus Moun- 
tains southward from sea level to summits occurs In hills east of Monterey Bay nearly 
to Watson ville. Monterey County: Not detected about Monterey nor on Monterey Pe- 
ninsula, except a few trees In canyons on Point Pitlos at 400 to 500 feet Common on 
coastal summits of Santa Lucia Mountains, at 800 to 4,250 feet, in watersheds of Sur, 
Carmelo, Arroyo Seco, San Antonio, and Nacim lento rivers ; noted at north base of 
Santa Lucia I'eak In gulch leading to head of Milpitas Valley, and west of Santa Lucia 
Peak in canyon of Arroyo Seco. San Benito County: Locally noted on north side of 
Fremont Peak only a few hundred feet below summit ; also lower down on east slopes 
of San Juan Canyon and in other gulches about north base of mountain ; in a gulch on 
west side of San Juan Valley 2 miles north of San Juan. San Luis Obispo Mountains, 
in Salinas, Santa Margarita, and San Luis river basins; noted at San Luis Obispo at 
2,000 feet. Southern cross ranges eastward to San (iabrlel Mountains ; north slope of 
Santa Ynes Bange, at 1,000 to 3,500 feet, with best growth at Refugio Pass, and at 
head of Rattlesnake Creek (Cold Spring trail), at 2.500 feet; in San Rafael Range, 
only on west slopes of Big I*ine Mountains and on Mount Medulce, in cool canyons at 
3,000 to 4,000 feet ; Santa Monica Mountains, a few shrubby plants In Los Tuftas Can- 
yon : San Gabriel Range, small group on Mount Wilson and In narrow belt on the Sturte- 
vant Trails, at about 3.000 feet. Reported also from San Bernardino Mountains. Sierra 
foothills, abundant but usually distributed In patches and small areas. Rare in Shasta 
County ; occurs sparingly along McCloud River for about 15 miles north of fish hatchery 
at BaIrd, and near Winthrop on Squaw Creek. General In foothills of Lassen Peak and 
Plumas National forests up to about 2,500 feet. Butte County: On the road from Oro- 
ville to Quincy from a gulch about 4 miles north of BIdwell Bar, at an altitude of 
about 1,200 feet, northeastward to '* Junction House " (deserted station — altitude, 3,500 
feet) about 3 miles south of Merrimac Stage station, thence into Little North Fork 
Canyon. Yuba County: Yuba Pass road, abundant in canyon of North Fork Yuba River 
on east side of Oregon Hills, thence to and beyond Camptonvllle, above which It enters 
west end of Sierra County. Xeratla County: Common near Grass Valley, particularly on 
north slope of ridge about 1) miles east of Grass Valley. Tahoe National Forest, in 
lataral canyons of North Fork of Feather River and between Camptonvllle and Middle 
Fbrk of Yuba River, at 2,300 to 3,200 feet. Placer County: Common on road from 
Colfax south to Forest Hill ; also on south side of North Fork American River Canyon 
between Colfax and Iowa Hill, and for several miles east of Iowa Hill. Stanislaus 
National Forest, rather abundant at a few points In middle timber belt at about 2,500 
to 4,000 feet, but especially so and of large size on headwaters of Sutter, Pioneer, Mill, 
and Jesus Maria creeks ; smaller and less frequent on Kmpire Creek, between Garden 
Valley and Georgetown, and on Otter Creek (tribufary Middle Fork American River) ; 
cstenaive area In southern part of Amador County beginning about 3 miles east of Pine 
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Grove, and extending eastward to Pioneer, and for about 8 miles along sammlt of ridge 
on north side of Mokelamne River Canyon (above Defender) at 2J00 to 3,000 feetl 
Sierra National Forest, one grove of large trees on north slope of Pilot Ridge on Pack- 
ards Camp Stream (tributary South Fork Tuolumne River, lat. 37* 45'), soiftlieni Umtt 
now known in Sierras. 

OCCUSBENCE. 

Foothill and low mountain slopes of every aspect, borders of streams, cool canyons 
and valleys; in well-drained, moist, rich, rocky, or loamy soils (here largest) to dry, 
loamy, or poor gravelly soils (here small or shrubby). Best growth near aea under 
influence of fogs. Forms small pure stands, but more commonly an undergrowth with 
redwood, tanbark oak, Douglas fir, California laurel, goldenleaf chinquapin, broadleaf and 
vine maples, California live oak ; frequent In open stands of western yellow pine and 
Kellogg oak, and less often with gray pine. 

Climatic Conditions. — Similar to those of yellow pine and Douglas flr. 

Tolerance. — Appears very tolerant of shade throughout life. Endures dense shade, 
but requires at least partial top light for best growth ; dense side shade deans long, 
slender trunks. 

Reproduction. — Abundant seeder. Exact seeding habits undetermined, especially in 
the open. Seed has moderately high rate of germination, and persistent vitality. Germi- 
nation best and most abundamt in moist soil when seed is well covered; otherwise (as in 
drier places) tardy and seedlings scarce. 



Family OLEACKffi. 

Popularly known as the olive family, an important group of forest trees and 
shrubs, widely represented in warm and temperate countries, particularly tboee 
of the northern half of the world. It includes the world-famous olive-tree, cul- 
tivated centuries ago in Syria and Palestine, later in the Mediterranean coun- 
try, and now, in addition, in our southwest and In California; it includes also 
the ashes — very valuable timber and ornamental trees — and such popular shrubs 
as the lilacs, the gorgeous yellow-flowered Forsythias, sweet jessamines, and 
the privets, the latter much planted for hedges. All are similar in having their 
leaves arranged in pairs (one opposite another). Flowers of some are all per- 
fectly bise.vual, those of others are either male or female, each kind borne on 
different trees ; those of yet others are both bisexual and unisexual on the same 
tree. 

Some 20 different genera are known in the world, 5 of which are represented 
in the United States. Three groups of these contain tree species. One genus, 
Fraxinus, has si)ecies distribnteil from the Atlantic to the Pacific region, 
whereas the other groups belong entirely to our eastern forests. 

FRAXINUS. ASHES. 

All the ashes except one are trees, and without exception all are known as 
ashes. Some are very large trees, commercially valuable for their timber, 
which is straight-grained, hard, and elastic. They grow naturally in a variety 
of soils, from wet, boggy swamps to the driest and i)oorest uplands, but most 
of them thrive best In moist, rich soils. A few form a large part of the forest 
In which they grow, while others constitute considerable, but only scattered, 
elements in it. Still others are unimportant stragglers, often confined to nar- 
row rocky banks of stream courses. 

With few exceptions, they have straight, evenly tai)ered trunks, and grayish, 
regularly and rather finely ridged bark. Their leaves, arranged in pairs, are all 
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of one type, a principal leaf stem with few or many pairs of (leaMlke) leaflets 
arranged on two opposite sides and a single leaflet at the end, so that the total 
number is always odd. The twigs and branches, also, have a characteristic 
arrangement in opposite pairs at every joint Flowers appear in early spring, 
usually before the leaves. They are usually small or minute and inconspicuous, 
though densely clustered and are either perfectly bisexual or of separate sexes. 
When of separate sexes the sexes are borne on separate trees. Occasionally 
some bisexual flowers and some of one sex only are borne on the same tree. 

Fruits or ** seeds," borne in branched clusters, have a general similarity in 
form in all the ashes and are always produced in one season, ripening in enrly 
autumn, but often remaining on the trees for several weeks afterward. The 
''seed" has a thin wing at one end which adds greatly to its buoyancy and 
enables the wind to waft it to considerable distances from the mother tree. 
Seeds are also disseminated to some extent by streams and flood waters. At 
least a small proportion of the crop is eaten by mice and other small rodents. 
Falling to the ground in autumn or winter they germinate, if at all, the follow- 
ing faring, very rarely retaining their vitality for a longer time. 

Nearly 40 species are known, 16 of which occur in the United States, and all 
are trees except one, a shrub. Three arborescent and one shrubby species 
Inhabit the Paciflc region. One tree is confined to that region, while the other 
two barely extend into it from their principal, more eastern range. The largest 
and best timber ashes t>elong to the eastern United States. 



Leatherleaf Ash. 
FraxinuH coriacea Watson. 

DISTINGUISHING CHAR«VCTERI8TIC8. 

I.<eather]eaf ash has no field name. The one suggested here Is derived from 
the character of its leaves, to which the technical name refers. 

It was distinguished about thirty years ago under its present name, but until 
recently it has been confused with F. relutina, the range and habits of which are 
much the same. Still imperfectly known, especially as regards range and silvical 
characteristics. Similar in sis^ and general appearance to F. velutina (but occa- 
sionally of large diameter). It differs in having thicker, leathery, longer- 
stemmed, broader leafiets, 5 in number, which are 2^ to 3 inches long and li to 2 
inches broad (fig. 201), deep green and smooth above, lighter l>eneath, with 
minute soft hairs (sometimes smooth). Occasional leaves have 3 leaflets, or are 
simple and single blnded. Margins of the leaflets rather coarsely toothed, the 
teeth far apart. Twigs of a season's growth are covered with fine, soft down. 
The flowers are as in F. vrluthia, but they appear a few weeks earlier, and usu- 
ally before the leaves come out, but sometinies with them. Clusters of mature 
fruit (flg. 201) are narrow, 2i to 3 Inches long, and the seeds few. AVood, not 
yet studied. The tree is of too rare cx^cur^ence in the Paciflc region to be of 
economic importance there. 

Longevity. — Not fully determin<»d. Record of one tree Hi inches in diameter 
shows an age of 48 years. 

RANGE. 

Desert regions of southern Utah, northern Arlxona, southern Nevada, and south- 
California. 
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On bordera of desert streams and sinks : In grsvellr or loamj soils. Forms open cruops 
and patcbH of pure growth, or occBslonatly Interspersed with desert willow and cotlon- 
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Oregon Ash. 
Fraitinua oregona Nuttall. 

DISTINGUISHING CHARACTERISTICS. 

Oregon ash, the only timber ash of the Pacific region; is recognized every- 
where in its commercial range as one of the most useful hardwoods. Lumber- 
men call It ** Oregon ash," but it is often known simply as " ash.*' 

Forest-grown trees have long, clean trunks and narrow, short crowns of 
small branches, and are from 60 to 75 feet high and from 16 to 30 Inches in 
diameter; sometimes larger. Trees on the open borders of streams have short 
trunks and very wide, round-topped crowns with large limbs. In drier parts 
of its range it is often a crooked tree under 25 feet In height and only from 
6 to 8 inches through. The trunk bark, rather thick and soft on the surface, 
is deeply and regularly furrowed, the wide ridges connected by thinner side 
ones, and dull gray to grayish brown. Twigs of a season's growth are usually 
covered with whitish — sometimes brownish — dense, soft, fine woolly hairs, but 
occasionally are only very minutely hairy or even smooth, with a whitish bloom. 
Mature leaves (flg. 202), about 6 to 12 inches long, with from 5 to 7 thick, 
yellow-green leaflets, which are about 3 to 6 inches long by about seven-eighths 
inch to 11 inches wide and more or less woolly or downy beneath, as are the 
grooved leaf stems (fig. 202). Male and female flowers, each borne on separate 
trees, appear as the leaves begin to come out; only the female trees bear 
^'seed" (flg. 202), which matures in early autumn in large, full clusters. Seeds 
vary from about 1^ to occasionally 2 inches in length, and the wings from one- 
fburth to one-third inch wide. Wood, dull yellowish brown with whitish sap- 
wood. The wood of forest-grown trees is moderately flne-grained and rather 
brittle, but that of open-grown trees is coarse-grained and elastic — ^particularly 
the sapwood of young trees. Of slightly lighter weight than the eastern timber 
ashes, but in general appearance and quality it compares favorably with them, 
and is suitable for the same commercial uses for which those timbers are 
employed. 

Longevity. — Age limits of very large trees have not been determined. Trees 
from 16 to 25 inches in diameter (grown in the forest) are from 05 to 155 years 
old. The largest trees appear to grow much more slowly after the first century 
and probably attain 180 to 250 years before becoming decrepit 

RANGE. 

From Puget Sound (shores) southward through Washington, Oregon, and California 
(coast region to San Francisco Bay ; on foothills of Sierra Nevada Mountains to moun- 
tains of San Bernardino and San Diego counties). Also reported from the southern part 
of British (?olumD1an coast. 

Washington. — Western part west of Cascades, but not on Olympic Mountains, from 
sea level to 2,000 or 3,000 feet. Columbia River, not above The Dalles. Noted at White 
Salmon on Columbia Kiver in Kliclcitat County. Seattle. Satsop, Mount Ralner National 
Forest up to 2,500 feet, especially in the " Big Bottom ** of Cowlitz Valley. 

Orboon. — Western part west of Cascades, in valleys. Noted on Willamette River bot- 
toms near Portland, on Columbia River flats above dunes between McClures and The 
DaUes (Wasco County), In Cascade (North) National Forest, in Bear Creek, and other 
valleys of Siskiyou National Forest at about 2.000 feet 

California. — Noted in Klamath, Mount Shasta, L4issen Peak, Plumas, and Stanislaus 
National Forests up to about 2,000 feet ; In Sacramento River canyon Just west of Mount 
Shasta and at Middle Creek Just north of Redding, in Shasta County ; in northern coast 
ranges west of Sacramento River, near Lewlston, Trinity County, and elsewhere; in 
Stony Creek National Forest on all tributaries of E^l River; at Casadero, in Sonoma 
County, and at Ross Valley, in Marin County, near coast ; in Nai;>a Valley, Napa County, 
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and at Stockton in San Joaquin County. Also reported south of San Francisco in coast 
ranges in San Mateo County and elsewhere; in Sierras also noted in Kaweab RItct Val- 
ley, and in southern California coast ranges near Los Angeles, in San Gabriel and Lytle 
Creek Canyons. 

OCCUSHENCE. 

In vicinity of streams, on allnvial bottoms and flats; in rich, deep, homoiis, sandy 
soils or in moist, rocky, gn&Telly ones; largest in richer sites (southwestern Oregon) 
and correspondingly small or stunted in poorer situations. At north, occasionally in 
very small pure patches, but usually in rather close stands with red alder, broadleaf 
maple, California laurel, occasional grand flr, and Pacific post oak ; at south, with white 
alder and California sycamore. 

Climatic Conditions. — In north, similar to those of grand flr, and in sontb, to those 
of Fremont cottonwood. 

ToLBBANCB. — Decidedly Intolerant of shade throughout life, except In very early seedling 
stages, which endure only slight shade. Side shade quickly cleans its stems of limbs and 
In close stands produces long trunks with small crowns In full light. 

Repboddction. — Abundant annual seeder in open stands or when Isolated. Seed has 
medium high rate of germination and persistent vitality. Germination best and usually 
abundant on moist or rather wet humous soils ; scanty In sandy and gravelly stream bot- 
toms, owing to fact that much of seed Is carried to unfavorable places by seasonml flood 
waters. In richer soils early height growth is very rapid. 

FraxinuB velutinn Torrey. 
DISTINGUISHING CHARACTERISTICS. 

Fraxinua velutina bns uo field name, except " ash,'* and has no prominent 
characters upon which to bas^ a good common name. Probably not distin- 
guished by laymen from other southwestern ashes. Ordinarily a rather slender, 
short-trunked tree from 20 to 30 feet high, with a grayish, sometimes faintly 
reddish, regularly seamed and broadly ridged trunk from 5 to 8 inches throngh ; 
surface of the bark is rather soft and scaly. The dense crowns of large trees are 
broad, rounded, and symmetrical. Twigs of a season's growth are usually red- 
dish brown — sometimes dull grayish and covered with matted, fine woolly hairs, 
but often smooth and with a whitish tint, which can be rubbed off. Mature 
leaves (fig. 203), al)out 4 to 6 inches long, have from 3 to 9 thickish, somewhat 
leathery leaflets, which are smooth, deep yellowish-green on their top sides, 
lighter and more or less softly downy beneath. Angles of veins also hairy. 
Leaflets are from 3 to 4, sometimes 5, inches long, and one-third to seven-eighths 
inch wide; partly entire; indistinctly and distantly toothed, mainly above the 
middle, the points of the teeth turned in. Flowers appear with the growhig 
leaves and are of two sexes, male and female, each kind borne on different trees. 
only the female trees bearing seed. Mature fruit (fig. 201^) is In thick clusters 
3^ to 5 inches long, the wings about one-fourth inch wide and as long as the 
body of the seed. AVood, pale brown and with a very thick layer of sapwood; 
moderately heavy, firm, fine-grained ; cuts and works easily, but is rather brit- 
tle. Although usually finer-gralne<l, it rc»senible» the white ash timber of eastern 
markets. Except for the small size of available sticks, the quality is suit- 
able for many of the same uses. The occurreiut* of the tree in the Pacific 
region is too rare to give the wood economic imi><>rtance there. In the writer's 
opinion this is one of the best southwestern ashes for exiierimental planting in 
arid regions. 

liONGEviTY. — Not fully determined. One tree 154 inches in diameter showed 
an age of 114 years. 

RANGE. 

From woRtem Texas (mountains) throagh Bouthcm Now Mexico and Arlsona to soath- 
crn Nevada and southeaBtem California (ranamint Mountains and Owena Lake). 
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FloworlDg Ash. 
Fraxinui dipetala Hooker ud<1 Amott 
DI8TINGDISHIN0 CHABACTER1ST1C8. 

Flowering aeli Is not knon-u to reacli tens size. It flowers and fruits a 
sbrub, witb niimeronH. aleniler Mema from G t< 




* dipclala; a, Oowcn. 



Steins are tree-like In form. It la Included bere in order to gtn a tnll acconnt 
ot tbe asbes In tbiB regLou. 
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The flowers (nsnally bisexual), appearing In spring with the leaves, differ 
from those of other Paclflc ashes in having their parts white and showy, as In 
ordinary plant blossoms (fig. 204, a). The conspicuous part of the flowers is, 
as the technical name indicates, of two white divisions (petals). Twigs of a 
8eason*s growth are more or less distinctly 4-angled and smooth. Mature leaves 
are smooth throughout, with from 5 to (sometimes 3) thick leaflets (flg. 204). 
Mature fruit (flg. 204), variable in the length of its wings, is ripened in late 
summer. 

Upon the occasional occurrence of individuals with leaves of 3 leaflets is 
based the variety Fraxinus dipetala trifoliolata Torrey, while F. dipetala 
hrachyptera Gray is based on exceptionally short fruit (one-half to three-fourths 
inch long), the wing being about one-half as long as the body of the seed. 

RANGE. 

California. — Along streami of the inner coast ranges and foothills of the Sierra 
Nevada. 

OCCUBBENCE. 

On borders and In Tidnity of foothill streams and in gulches; in dryish or slightly 
moist rocky and gravelly soils. In clumps and mingled with chaparral. 

FamUy BIGNONIACEiB. 

Bignoniacese is a large group popularly known as the bignonia or trumpet- 
vine family. It contains such popular climbing shrubs as the trumpet- 
vine and the well-known catalpas — so valuable for their quickly grown, durable 
wood. Representatives of the family are particularly numerous in the tropical 
regions of the western hemisphere. The family comprises nearly 100 genera, 5 
of which occur in the United States, while 3 of these, Cresccntia, Catalpa, and 
Chilopsis, are groups of trees; the latter genus only is represented in the Pacific 
region. The flowers are large and showy, trumpet-like, or funnel-shaped, and 
the leaves of all (except Crescentia) are alike in being arranged on the twigs in 
pairs. The fruits (except in CrcMccntia) are long ikhIs which split in half and 
have very light, flat, often fringed seeils, with two delicate wings. 

CHILOPSIS. 

This genus contains but one species, and its characters are included in the 
following description of its representative. 

Desert Willow. 

Chilopnift UnvariH (Cav.) Sw<»et. 
DISTINGl'ISIIING CIIARAtTERISTICS. 

Desert willow is little known except to those who travel in its arid range, 
where it Is called " desert willow " because of its narrow, wiliow-llkc leaves. 

Ordinarily from 10 to 20 feet high, with a narrow crown of slim, upright 
branches, and a short, often crooked or leaning trunk from 2 to inches through ; 
sometimes larger ; very often shrubby, with several or many slender sterna from 
5 to (J feet high. Bark of even the smaller stems is regularly cut by seams into 
a network of deep yellowish-brown, shallow, connected ridges. Ti^'lgs of a sea- 
son's growth are smooth (sticky or densely woolly at first), and pale yellowish 
to reddish brown. Mature leaves (fig. 205), which persist from spring until 

15188—08 28 
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about inldwlDter, are ttmooth (often Hticky tvhen young), usaally about S to 6 
Incbes long, tbough soiuetlmee nearly a foot long; mainly opposite on the lower 
parts of the twigs, but more or less alternate ot diagoually opposite toward 




the endx of Ibe slentler, n-IUowy ntenis. The large, funnel-shaped, Tlolet-odored 
flowers rug. 2<iri) are white, fiilntly tingetl nlth ]iun>le. and with bright yellow 
patches ill ttteibroat. Mature fruit t>odu <flg. :X>5, a), ripe In early autumn, aboot 
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5 to 10 inches long. They remain on the twigs more or less during the winter, 
gradually splitting open and Ulcerating their small, flat, fringe-winged seeds 
(fig. 205, &), which are light and easily wafted by the wind, the principal agent 
of dissemination. The pods, which contain a very large number of seeds closely 
resembling catalpa seeds, have a flat central partition running their entire 
length, and upon two sides of which, as in catalpa pods, the seeds are borne. 
Wood, very much like that of catalpa in color and structure, is light and soft, 
yellowish brown» f^^uently with yellow areas, and durable in contact with the 
ground. Not used for commercial purposes, but sometimes locally used for 
fence posts, for which it is highly prized on account of its durability in the 
ground. 

LoNOEViTT. — Not fully determined. Record of one tree 8| inches in diameter 
shows an age of 43 years. Maturity is probably reached in less than 50 years. 
Old trees grow persistently for a long time, but show they have passed maturity 
by their hollow old trunks. 

BANOE. 

Through southwestern (from near Laredo) and western Texas, southern New Mexico, 
Arisona, southern Utah and Nevada, and southern California (San Diego County) ; 
northern Mexico. 

OCCUBRENCE. 

Borders of desert and low mountain water courses, moist sinks, and water holes, in 
rather dry, well-drained, sandy and gravelly soils. Scattered and in groups. 
Climatic Conditions. — Similar to those of mesqultes. 
ToLEHANCE. — Intolerant of shade. 
Repboduction and seeding habits undetermined. 

Family BUBIACEiE. 

Rublacese is popularly known as the madder family, to which belong the 
world-famous madder plants of India and of the Mediterranean country, whose 
roots yield the most permanent red dyes known. Other important representa- 
tives are the coffee and cinchona trees of South America, the latter yielding the 
alkaloid tonic drugs cinchonidia and quinine, so much used in medicine. The 
family comprises shrubs, trees, and herbs of some 350 genera, natives mainly 
of tropical countries. Four genera, containing trees and slirubs, are represented 
in the United States by arborescent species. One of these, Cephalanthu^, occurs 
from the Atlantic to the Pacific. 

CEPHALAHTHTJS. 

Cephalanthus forms a small group of unimportant siiei'ies, one of which in- 
habits the Pacific region, extending also throughout the eastern United States. 
Characters of the genus are given under its one widely distributed species. 

Button Bush. 
Cephalanthus occidentaltH Linmeus. 

DISTINGUISHING CHARACTERISTICS. 

Perhaps no woody plant is more widely known as a common shrub forming 
thickets on the borders of swamps, ponds, and streams than button bush. It has 
i)een known since the seventeenth century, but not until comparatively recent 
years has it been found to attain tree size, as in parts of southern Arkansas, 
eastern Texas, and at a few stations in California. Tree forms may be discovered 
at other points. In this form it is from 20 to 30 feet high, with a clear, straight 
trunk of 10 or 15 feet in length, and from 6 to S inches in diameter ; taller and 
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thicker trees sometinioi otvur. Elsewhere, sii far as now known, it Is onlj a 
abrub froni 3 to 8 feet high. Bark of the trees Is blackish brown, with a grnj- 
isb overcast, aiid rougb with deep furrows and wide broken rldgctt. 




Twigs mill leiivc" tiavo a i-lmrai-tGrlittii.- arrunecemeut, :t {or RomeliDiM 2) 
KTOwlnic from tuu'b Joint of ii niniii nii-ni. Miittire Wvett (Kg. 2041, b> are snia 
on their upiier ajdee.- Ilcbler grecu aud suioutb or very iuluuti.-ly hairy txHieaUi, 
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8 to 6 inches long and three-fourths inch to 3 inches wide. The perfectly bisex- 
ual, minute, cream-colored, fragrant flowers are densely packed in spherical, 
long-stemmed heads {fig. 206, a), which grow chiefly in threes from the ends 
of the branchlets. Likewise, the minute, long (inversely conical), grooved 
fruits are densely packed in spherical, dark brown heads (fig. 206, b) ; as the 
fruiting heads fall to pieces late in autumn or winter each little dry, pod-like 
fruit splits upward from its base into from 2 to 4 one-seeded parts. Wood of 
tree forms has not been studied; that of shrubby stems is light brown, with 
reddish tinge, hard, moderately heavy, and fine-grained. Rare occurrence of tree 
forms prevents the wood from being of more than Incidental use. 
LoNGEViTT. — No records of the age attained by tree forms are available. 

BANGE. 

Lowlands in the water from southeastern Cahada, Florida, westward to eastern 
Nebraska and Kansas, Texas, New Mexico, Arizona, and California, extending soath to 
Cuba and Mexico. 

OCCUBBENCK. 

Borders of lowland streams, marshes, and ponds ; in moist and wet sandy, gravelly, and 
mucky soils; sometimes in dry streambeds within gray pine belt Forms extensive 
pure thickets, interspersed with willows and other moisture-loving plants. Occasionally 
a small tree in river bottoms (Sacramento and San Joaquin). 

Climatic Conditions. — Similar to those of sandbar willow. 

ToLERA.Nca. — Endures considerable shade in wet soil, but requires top light for best 
growth. 

RapaoDUCTi(»N. — Prolific seeder; young plants abundant in shade and open. 

Family CAPKIFOLIACRfi. 

Caprifoliacece Is popularly called the honeysuckle family. Representatives 
are especially abundant in the temperate parts of the northern half of the 
world; there are a few in the warmer regions. Small trees and shrubs, those 
occurring in the United States being unimportant Well known and principal 
members of the family are the bush and climbing honeysuckles, snowberries, 
elderl)erries, and the familiar snowball. Of the 10 known genera, 2, Sambucus 
and Viburnum, contain tree species. 8ambucu8 alone is represented in the 
Pacific region. Common characters of the family are their opposite leaves and 
Hmall, often juicy, berry-like fruits. 

SAMBTJCirS. ELDSEBSERIEB. 

The elderberries arc small unimportant trees and shrubs represented by 
about Vi spet'iee, 5 of which occur In the United States. Two of the latter are 
arborescent and inhabit the Pacific region. They are commonly known as 
elderberries, and are distinguished by the large, soft pith of their twigs and 
branches, their large opposite (compound) leaves consisting of one main stem 
and several pairs of (leaf-like) leaflets, with an odd one at the end, and by their 
larjie. flat-topped, dense, branched clusters of small flowers, which produce 
similar conspicuous clusters of small, juicy, berry-Uke fruits with from 3 to 5 
8t»ed-llke, stony nutlets, each l-seeded. Most of them grow best In moist, rich 
soils with plenty of light, but one or two grow In drj- soils. Our tree species 
occur too rarely and are of too small size to be of economic use, save for local 
domestic purposes. 
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Blue Elderberry. 
Sambueu* fflauca a Niittall. 

DI9TINGIII8HIN0 CHARACTEHISTIGS, 

Blue elderberry Is known In the field Blmply ag " elder." Tbe name bere tmg- 
gented Tor tbe suke of distinctnexB bns reference to tbe pale, blulsb berries, wbtcb 
differ In color from tbe fruit of anj otber Pncl6c elder. 




In rnviimlile l<H-atliiiiH It In <'onmion1y from IS to 20 feet bigb, often wltb a 
slender, Htriilt'lit trunk from 4 to 8 liii'lies tlirougb, nnd a rntber dense, round 
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crown; less frequently, from 30 to 40 feet high, sftid from 10 to 15 inches in 
diameter; exceptionally large individuals are sometimes 2 feet through. At 
higher altitudes chiefly a tall, many-stemmed shrub. Lower branches are often 
arched and drooping, while large limbs are frequently sharply crooked ("el- 
bows"), owing to upright shoots growing out from points where the limbs are 
broken off. Bark of tree forms thin, dark yellowish-brown — sometimes faintly 
reddish — rather regularly and deeply cut into a network of connected, narrow 
ridges. Twigs of a season's growth are smooth, sparsely white-hairy at first, 
shiny reddish brown, somewhat angled — strongly so when young — and marked 
with large, horseshoe-like leaf-scars, which have 5 minute pits (ends of woody 
fibers of the parted leaf-stem). Mature leaves (fig. 207), shed in autumn, are 
smooth throughout, composed of 3 to 9 leaflets which are lighter green l>eneath. 
Mature "berries" (fig. 207), whitish with a chalky bloom which, when rubl)ed 
off. reveals a smooth, blue-black skin ; the berries are 1 to 3 seeded, sweetish and 
edible.** The seeds are disseminateil very largely by birds and a few mammals 
which eat the berries for the Juicy pulp. Wood, pale brownish j'ellow, with thin, 
whitish sapwood ; usually wide-grained, rather light and soft, and very brittle. 
Not used for economic purposes. 

Longevity. — The age limits of the largest trees are not fully known, but it is 
undoubtedly a short-lived tree. Smaller trunks studied indicate very rapid 
height and diameter growth, while a record of one planted tree shows it to have 
attained about 40 feet in height and 28 inches in diameter in approximately 
fifty years. Record of a forest-grown tree 12 Inches in diameter shows an age of 
thirty-five years. 

RANGE. 

From southern British Columbia (Fraser River) and Vancouver Island to the southern 
borders of California and eastward to the Blue Mountains in Oregon and the Wasatch 
Mountains In Utah. 

OCCURRENCE. 

Bottoms of mountain canyons, valleys, and adjacent slopes, on mountain streams, in 
ravines, and moist hillsides ; In rich, porous, jn'svelly soils. Largest In northern low val- 
leys ; shrubby at high levels. Scattered amonj? I>on>;lnH fir. western yellow pine, grand 
fir, madrofia, red alder, broadleaf maple (at north), and sometimes with live oak, Cali- 
fornia sycamore, and white alder (at south). 

Climatic Conditions. — Similar to those of I>ouglas fir (In northern range) and Cali- 
fornia sycamore (In southern range). 

T»»LEBANCE. — Endures very little shade at any period. 

Reproduction. — Abundant seeder ; reproduction frequent, but scattered. 

Mexican Elder. 

Sambucus mrxicana Presl. 

DISTINGUISH! NO CHARACTERISTICS. 

Mexican elder is known In the field simply as " elder," but it should have a 
more distinctive common name, and Mexican elder Is proposed. 

Nearly always of tree form, from 15 to 25 feet high and from G to 10 inches 
tbrougli above the swelled base; the clear trunk, with yellowish brown (some- 
times faintly reddish), finely ridgeil bark, is short: the crown is broad and 
rounded. Lower branches arched, drooping, and angled, as in the blue elder- 
berry. Twigs of a season's growth nearly always with dense, whitish, fine 
lialrs when young, pale reddish brown and usually smooth. Mature leaves, 
very similar in general appearance to those of the preceding elder, containing 

* Settlers use the berries as a fruit, which Is excellent when cooked. 
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usually 5 thickish leaflets wAich are smooth above and lighter green and hairy, 
or at least somewhat hairy on the veins, beneath (sometimes almost or quite 
smooth). Mature " t>erries,'* of similar form and size to those of the blue elder, 
are smooth and almost black ^ never with pale bloom of the latter species. The 
edible fruit is highly prized locally. Wood, pale yellowish brown, and other- 
wise similar to that of blue elder. Not used commercially. 

Longevity. — Not fully determined. Appears to grow much more slowly than 
the preceding tree. Record of one tree 71 inches in diameter shows an age of 
32 years. Record of a planted tree in Sonora, Mexico,^ 20 inches in diameter 
(26 feet high) shows an age of 34 years. This indicates, as for the blue elder, 
that Mexican elder grows rapidly under cultivation. 

RANGE. 

Prom western Texas (Nueces River) through southern New Mexico and Arlsona to 
southern California; aiso In northern California (Plumas County); southward through 
Mexico to Central America. 

OCCUBRENCE. 

Borders and bottoms of mountain streams and springs, in wet or moist grayelly soil. 
Climatic Conditions. — Similar to those of yellow pine and tolerance and repro- 
duction as in blue elder. 

Bed-berried Elder. 
fiamhucus callicarpa Greene. 

DISTINGUISHING CHARACTERISTICS. 

Red-berried elder is said to attain tree size occasionally, but in the main it is 
a shrub, bordering streams and ravines in the coast mountain region of Cali- 
fornia. Distinguished by its bright red (sometimes yellow) berries. The leaf- 
lets are smooth above and hairy beneath. Excepting the occasional tree form 
of this plant, its characters, as found in California, are perplexingly close to 
those of the northern rod-berried elder, fiamhucus ptihcnft Mchx., which is 
probably best considered the same as 8. racemosa L., a tree form of which (var. 
arhorcsccns) was described by Torrey and Gray (Fl. N. A. II, 13, 1840). Much 
further "*ndy of this California elder is required l)efore its true status can be 
determined. Nothing can now be said of its tree size, the character of its wood, 
or its growth and silvical reciuirements. 

« Borrlos of the common and mainly eastern bush elder, Famhitcun ranadenst9 L., are 
black-piirpio and In this respect aie closely similar to thoRc of this southwestern species, 
the ranffe of which it ontcrs in the southern Roclcy Mountain re^on. The shrubby 
form is distlnjniitthed. however, by its smooth twif^s and leaves, and particularly in Its 
non-arl)oreHcont habits. 

^ E. A. Mearns. 
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concolor 116 

grandin 111 

lasiocarpa 107 

magni/lca 132 
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vcnusta ^ 121 

Acacia 300 
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Alaska cyprefw 108 
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Alpine flr 107 

larch 71 
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Amabilis fir 125 

AmctanchuT 345 
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Anacardiacear 384 
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ArborvItflP 153 
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menzicsii 410 
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Aspen 239 
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alaskana 258 

foniitMlia 260 

kcnaica 256 

occidentaliH 264 

Betulaccw 253 
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spruce 104 

Hignoniaccw 420 

lUgtree 130 

Wrches 254 

Itlrch-leaf mahogany 340 

Bishop's pine 65 

Bitter cherry 354 

Black cottonwoo<l 247 

haw 347 
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spruce 86 

willow 213 

Blue elderl>erry 434 

myrtle 400 

oak 285 

Boxelder, California 306 

Brewer oak 281 

Bristlecone flr 121 

pine 37 

Broadleaf maple 387 

willow 220 

Buckeyes 308 

Buckthorns 401 

Button bush 431 

California black oak 313 

boxelder 306 

buckeye 308 

Juniper 187 

laurel 327 

live oakL 303 

myrtle 200 

nutmeg 101 

redbud 367 

scrub oak 202 

437 
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California sycamore 335 

walnut 206 

Canotia 380 

holacantha 380 

Canyon live oak 295 

Caprifoliaccw 433 

Cascara sagrada 404 

Caatanopsis 272 

chrysophylla 273 

Cars claw 369 
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reticulata 325 
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Christiuas-l)erry 349 

CUmifvrw 19 
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Indigo bush 377 
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Single-leaf pine 35 
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spruce 81 
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Sj'camores 334 
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Tanbark oak 317 
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hrevifolia 194 

Thuja 158 
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Tideland spruce 81 
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